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IIITRODUCTIQH 


Oiarrlio«Al4^^ o»« of t3m &mmmm 

of aorblditr aod oortalitr vnoiig iofoots «atd pcooeliool. 
ciiildroa in do^iml^iiig corntrios* Hajoritr of tlio 
dittn^oal ^piaoiaa airo aeiilMi aod aal.f iindtiag* ipotra* 
ct»d diarrfeooa is dofioad aa parslataaea of dlwrrlioaa 
bofoiii 2 woika wfldi at laaat 4 liquid atooia par day# 

'witli m» walqtit qain or iritli walqlit loaa and whara 
conaaotioEiai lino of traataaot )taa faiiad* 

C2iroalo diarrhoaa la aa important isajor problan 
aaoiiq infanta and diiidran in daaalopinq ooimtriaa* In 
rural nortli India* naarly lialf of -dll diarrlioaa daatiia in 
etiildran opto S yaara of aga ara ralatad to etiroaic 
diarrlioaa* Paraiat«oea diarrtK>aa ia aaaociatad witli 
^tarioratloa in antritional atatma and aaOiatantial riak 
of daatli* 

PatraiatMit diarrlaiaa wmm arbitrarily dafinad as 
diarrhoaa of a praamaad infaetioita canan that baqina aentaly 
and lasts for 14' days or nora* iha 14 day eiittHOff is 
conaistant with significant ineraasa in aortality for 
apiaodas longar than 14 days than for thosa that lastad 
batsaMi 7-14 days in Indian ecdiort study (Miaii at al* 1994) • 
fluraa to tasanty paroant of acuta diarxhoaal 
apiaodas in cdiildran in daaaloping eosntrias ara parsistmit* 

«w»ra ara wimm eansas of protractad diarrhoaa* 
for maatflm » infae^on* ansyna dafieiancy* inflainatory 
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bcw«3. iwtaabollc di«oar<i«r, dnm t© 

Any fSAAAA Atsc* But; Iq Abotit; 30% o£ la£Aiili.8 wJl'lli dlwri^KMiA* 

tli« Atioloiy ia waJcoowa. la oiir conatry# fell* carlac^lfAcafe* 
latol.*r*w5«.*wl aillc profeaia iafeolaraiie* ia« tto* €oiniOtt**fe 
emmmm of pxaferaefeai diarrIicMi** !lti* l»iuiic halXaHirk &t 
pzaferaefeAd diarrlia** i* « paralsfeAnfe isi»eo»*i iajary* 
smmxmt ••eaadary faefeoir*# mvai^aatwmm ta* amcosal 
ifeias aad l*«ft t» aieioa* efeXm &i tSiarra*** 

Halaaaoirpfeiiia Malaafertfetoa •— dl«r3cao©a* 

Varioa* canaaa ©f diagzhoaa 

« parsiafeMK!* of eiloolsafeloa of i|^p«r amall 
iafeeatia* by nLcrolMMt* 

• Biofewry aiiarof# apaeialiy to oiafewi* 

•. carbohf drat* iofe©l«raa©* boeirauia of lafeasfelJial 

danag* zaaii3.fel.Bf ia low laval of diaae«aarl.daa«i» 

«• OacMt«isad hCMife insiiaifey aaob aa aftwz an atfeaok ed! ' 



* Poor ayfiimlo ooiMil.fel©iia« 

•* profeCKKoal. iafacfeiOBv^ . 

• IMifielaBcy ©£ pancsraafeie anatfaiui* 

;«» ^ m diaoi^UBr** 

«» prliHKry ooapMdtal. d«Sioiaoe7 of dIaafifldMurldaaaa* 
Alfearatloa ia dig aafeioB aad abaorptioa of 
oaxtK^drata awy load to oacb^^piradiM iatoiaraoea ia 
patiaafea of aH aga groaiia* kitaratioa atty oaciir ia ta©' 
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for* of prfaary lad&ora dtofoct, of al>»orptiv© abilitsr 
ioiiDl.'viog XoofacNio# •ossoso «tc dnm to dsfieioioef' of parti** 
cuiar aasyaa roapoiiaibla for a33®ea?ptloo of tha ai^jar* 
S^oaiary carbofluyUratosi iatoiaraiice wm firat 
reeogaiaad . at tfta li^tnataf of thia caotory la iafaata* 
h proloofed and f«t«c« iilaaaa waa attrtbotad to. th# 
preaeiiea of thta ooB?>licatiw wliteh was mllwlmtmd whmn 
offandii^ e«eli€li 7 drata i«a* laetoaa waa aliiiliiatad from 
thm diat* It la kooiia that aaeondary iaetoaa intolaraaea 
la aaaociatad with may ona of tha aairaral ayataadc and ■ 
intaatiaal diaordara* 

KalidMtorption of laetoaa ia a ptoMm of 
apaeial. irng^jetemm for 2 raaaona* 
i« iha atigar la th* majc^ earbc^ydrata in milJe* 

2 m •Bm lataatlBal laetoaa la tha moat, amaaitlva of all ^ 
tha Intaatlnal diaae«harlda8.aa to ba afiaetai hy ' 
Intaatl'iMil iafaatlim* 

' 3h«c*ta'i^ laotoaa malahaorptloa la oaa of .l^a 
moat ameialtlira indleatora .of mild lataatinal- laaid.t«. : 
Sngar malalNMMeptlOB alao agpravata tha baotmrlal 

atraas lUca hypoxia oan al«> laad 

to similar condition* 

. . ftiara mra Y«r.ioiis typaa of laotoaa intolmraMsam*. 

l« FauKllial lactoaa IntolariaMsa . 

* a i 8aa i aamg . . . ii i a 'i !CTjMgJ w» a i S i aga i aiS i*B3^^ 

mia ia rara hvdi mmmaem diaordtor ehmraetariaai 
ly onaat of aonlting aftar lha initial fMtding of adlle* 
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immmtlnrnl lactose activity is normal* Ho ensyaatic 
defect has been described* 

2* Qoaaeaital lactose, intolerance 

It is eharaeterixed lay severe diarrhoes* 
abdcNRinal |>aiQ and distasisioii of abdtoaieo socm after bi.rtli 
vhen the diet begins to contain lactose* the synptoiiis 
disappear if «tlk is r^laced by a ■clear liqnid diet** 
k lactose:', free diet is effective trea^asnt* 

3* Late onset, leetose intoleraaice 

Disorder any appear .grednally* begins several 
years af tmr birth* 

COngsnital ^isenee of lac^tase ensyna Imis been 
reported in very fee cases* the usual nechanisn for 
primary lactose intolersnee relates to the developawntal 
patlmms of Isetase activity* iMNsause lactase activity 
rises relatively late in fetel life and bagins to fall 
after age of 3 years* intolerance can be anticipated in 
very premature infants ami in older chibibwn' and adults* 
Late decreeae in lactase activity in chiidliood is commoai 
in blade and eriestals* :loes mmmm in vhite* Sinca 
lactase activity In Wm wmesnmu is at best iinnrginal* this 
emiyina is pMUcticnlarly likely to be depleted secondary to 
diffusa micosal injury* 

*• ieeoodery lactosa intolerance 

iSitiMSiPCiiSNii 


are as follomi « 
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Im 

2« pir 0 t«iii iiiaXimt:ntioii* 

3* pjrelciiii«l of antibiotics* 

4« Qfstic fibKOsis* 

S* cow's ttilJc ailsrof# 

i* sons chronic sjstsnic disorders* 

7* ' Liwar disosiNis* 

i* . msaasMS of pssieraas* 

9 m . ZnoiBia deficisneir disorders* 

Thsrs are varions msl^iods for diagnosinf the 
condition •«> 

1* iMonstration of radoeiiig sifbataneas in stool* 

2* itH of stool* 

3* Hfdrogan braath tost* 

4* dral laetosr loading tost* 

$• Jajnaal biopsy* 

6* Stool chronwti^aplif' for datseting tha offanding ^ 
sugar* 

fba porposa of this stndf was to find out tha 
prawalsoca of laetosa iatolorwaea in chrociie diarrhoaal 
easas and ooagiaratiwa awalnati<m of afficaoy of soya 
based laetosa froa fomnla in laetosa intolaranca r- 
{latiants fsid to sasssis tba role of. antibiotics trasting 
iatastinai infaetlon in oasas of sacondary laetosa 
intolaranca* 
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REVIEW OF LITERATURE 


According to Shan and m^andari (1989) paraiatant 
dlarrhoaa is an in^rtant problem among children during 
the first two year# of life# fhey otoaerved that the 
incidence of chronic diarrhoea w»s 6.3% per year among 
those aged 0*71 aontha and highest incidence 31% psr year 
among those aged O-ll months* Ihere was no significant 
sex related difference in the incidence of disease* They 
also observed that there was siEdllar seasonal distribution 
between wzute and chronic diarrhoea* 3«>20% of acute 
diarrhoeal episodes in children in developing countries 
are persistent (Shan* 1993)* 

According to Huttly et al (1989} « highest incidence 
of persistent diarrhoea was among children trader § months of 
age* Khan et al (1989) and Ebrahlm et al (1990) also stated 
that memn age of persistent diarrhoea was between 8«>9 months* 
In a recent .study* Deivanayagam et al (1993) 
reported that the mean age of children with persisteat 
diarrhoea under 2 y%ars of age was 8*5 months* 

oiarrhoea in childhood may -be accoi^taAied by 
secondary alterations in the intestinal mucoaa and aome 
deficiencies in the disaccharidase aetivitiea* Iha 
iagaation of disaccharide during any atage of illnaaa 
may load to incraaaad aevarity of diarrhoaa# acidoaia 
and carbobydrata intolMraace . idiieh improvea on alimimatlon 
of the offending carbohydrate fitom diet* 
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Carbohjfdrate iulsoleraiice ma:^ be de£laed as the 
developmeat o£ symptoms aft^ur the iogestion of carbohydrate 
either in specific foods or as a specific toieraoce test* 
The symptoms are the result of inadequate digestioii and 
absorptiOQ of the sugar* Xotoleraoce may be Juiged 
positi*7e when (1) Diarrhoea is induced by feeds contaiaiug 
the offending sugar* (2) stool pH is belov 6* (31 sisool 

contains more than of reducing agent (l«of shots* |9i0>* 

The deYeiop«eiits that have led to an increased 
understanding and interest in disorders of disaceharide 
digestion and in dlsaceharidase deficiencies have coam 
from laboratories inrolYed in both basic sciences and 
clinical investigations* 

Jtibout eighty years ago* . Fihbelsteln and Heyer 
(1910) advocated the feeding of milk with high protein 
content "eimsessmilch* to infant with gastro-intestlnal 
disturbances* These authors believed that ' the pzotein 
was the substance respo^nsible 'for the gastro*intestinal 
disturbances. Later they stated that not only a reduction 
of whey protein in milk was necessary but also a 
reduction in milk sugars was required for a collate 
remission :...df iiiazr!u»ea* 

The use and abuse of carbohydrate in infant 
feading was discussed by <bfulee et al (1912) and 
osthelaier et al (1912). 

Howland (1921) described congenital intolerance 
to carlmahydrate and temporary intolerance following 
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diarrliOK®* H« advocatad raraoval of carbohydratas fro« 
the diet of cdiildres with prolonged or eewere diarrhoea* 
Renewed interest in diarrhoea! ayndroinea* associated witli 
maldigestion of specific di saccharides, arose at several 
pediatric centres. Holsel# Schwarts and Sutcliffe Cl®59> 
and weigers (If §2) proposed that a #BCond«cy disaccharidase 
deficiency would be encountered in association with any 
process which damaged the intestinal cells# such as active 
or chronic enteritis. 

In 1960# Heworth and ford demonstrated tk lj5«:k of 
elevation in blood sugar following ingestion of lactose 
in patients with gastroenteritis* The fact that intestinal 
disaccharidases were concentratmi in the small intestinal 
mucosa and more specifically In the microvilli was 
eisnhasixed bf Dahllqulst (I960)* 

ourand et al (1961) used chromatography to 
desonstrate sugar in stools* - l!fiey observed that if there 
was an absolute deficiency of l^tose# only then lactose 
was found in stool while if ensyae deficiency was. partial* 
the respective sonohydrates were also foiuid* 

In 1962 Qiardet described oral lactose tolerancMi 
test. Bowce et al (1963) emphasisad that the activity of 
intestiiial ensymes was depressed in MiNne acute diarrl»>eas* 
fhey suggested that hi#« protein diet could* in part* 
coeiiMMssate for the deearease in dietetic carbohydrate 
absorption* Ihey noted that changing fr%»m mille to 
carbohydrate free diet resulted in a dramatic deorease 
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in stool walgiit, in 69% patiaats# 

Jlalcolm efc al (1965) suggested that th® finding 
of large amounts of sugar and lactic acid in the . stool 
was due to fermentation of sugar* 

Michael «t al (1966) reported that lactose 
activity was lower than maltose or sicrose activity and 
was the most vula«r4dbii.e end last to r«^over* liaw and 
Meole (1966) studied radiographic changes in lactose 
malabsorption* Ihey found characteristic chan^s*^ Ihm 
small intestine appeared distended by dilute contrast 
medltara# peristalsis was very ^tive# the contrast mediim 
reached the transverse or descending colon within 1 hour 
while the itenstral pattern was strikingly prominent* 

Chants of pnetmatosls intestinalis may be seen in very 
severe eases* 

l^e next development tixat expanded the understanding 
of disordered disaccharide digestion was the availability 
of peroral biopsy method that coult easily and safely 
provide jejunal mucosal .tissue for assay of disaecharidasa 
activities* Itiis was regarded as the most- reliable ^ 
diagnostic laeans* %e technique# difficulties# fallacies 
and llmitatioiis were discussed hf jnderaon (1966) One such 
limitations was'-v that only a tiny fraganent of intestinal 
aaicosa %fOUld ba examined mad tlmt could provide misleading ' 
information particularly in disaecharidasa deficiency 
secondary to disease of small gut# with patchy lesions# 
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Ena]fitte acttsritiy is expressed In units per gram 
of protein* isiacii unit splits 1 micromole of si&staiwe 
per minute. Burlce {19665 gave the normal range of 
disBCcharidase activity In jejunal mucosa in children 
as follows « 

Li^tase sucrose Isomaltase Maltase... 

fconge 14 •• 132 32«»228 31 177 83 • 61S 

Mean 49 95 89 260 

Oahlgrist (1966) described a single st«i> oltrsi*- 
micro method for the assay of intestinal disaccheridases 
which was most suit^le for small quantities of mucosa 
removed by the peroral biopsy metlwid. 

cochet at al (1981) introduced the lureath 
hydrogen tost for dtildrws with lactose intoleraoMse* 
Majority of the carbohydrate malabsmrpti^ 
spwtrosMi are related to alterations in the fucHStion 
integrity of intestinal aueosa*. and its i^pithelial cells* 
Additional intoleraoa^e tO' carboh:^Urate8 particularly 
lactose could be due to other etiologies* Oenerally 
3 classes of intolerance types' are recognised (iforbert* 
1980). 

(1) Chitogenie lactase defieieney* also called the 

physiological defieieii»cy* ' In this condition the person 
has either not developed the ^ ensyae or else has lost most 
of the ensymes function*. It could* thus* be seen in 
lurematiire babies and adults or older ehildriiKi |Oo^« 1967)* 
ThO". lactose eMyiae ^dUkvelcps imm^liately before birth and 
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mromdtho agm of 3 year#. It decline « to about 10% of its 
peak 'Values, this deelinef ii«r«salng with ag«« tslcss 
place in the majority of tthaic groups wIk> coasume i"; wery 
little milk. Morthera Europeaas# Americaas# Maagols aod 
the Tust falaai# Has! ®cibes of Africa maiotaia higb 
levels of lactase throughout adulthood (Deliaoht I9d8)* 

At birth Jejuoal IjMftase Is high ia all othBic 
groY^s# Irrespective of the status of the eosyae in the 
adult. Ia a populatioii where adult' hypolactasla priwWiHs 
fall ia the lactase levels takes place ia the first 3»S 
years of life. In mmm cases# aa early fall# la the first 
6«12 moaths# has beea recorded that dotfbtless ' accouats. for 
many cases of iiiarasnws (sehrieber et al# 1973)* Authors, 
opiaed that lactase tmm the bre'Set ndlk db»es not 'get 
absorbed tad thst leads to sigcdficaat ea«tgy loss for 
the infaat. 

zanibiis populetioa have alreost a 10^3% iacideace 
of adult hypolaetmia# as^ iafaat diarrhoea duriag breast 
feeding is eomnon* After the weaaiag diarrhoea is ' 
reported to stop (Kiag# 1960)* 

(2) PriiBary Lactase deficieacy •» first ;d«Heribed bf 

liolsel (1967) aad his assodatflsi* Friaary or coageaital 
lactase def icieoey is very rare* oaly a few r<^^ts of its 
ircideaee ia the westasra world ere available aad iacideoee 
ia Xadia ia uakBowa* llsat s^ysieiaas# however# agree that 
its iccideace is Iseis thaa <ma ia oaa tbousaad* Friaary 
deficieacy usually hmoomm Miaifest very early ia lifa«# 
thouisi^ it wmf have a lata oaset ia adults* Fatisats have 
a virtual abaeaee of hydrolytic capacity tomrards lactase# 
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but oo othftf abisofBiality of intias'tl.tiai atructuire oc foocbioii* 
Th« precis* blocheaiical defect reapoastble for tJie absfciice 
of aosynatic activity has not beea cheractarisad* ■ 
daficieoey laay ba associated %fith a coi^iata daplatiofi 
of ansyisa protein or with the f«r*secce of an abnorwai 
biologically inactlva ansyise aiolacule, Th* wode of 
inharitanc* of this abBorraality ha* not bean clarified. 

Hales are at greatwr risk (Henair# 1972). 

(3) Secondary lactase deficiency ■- Dainage to the 

brush border of tiwi enterocytea ai»J loss of nnieosal 
integrity leads secondary lactase deficiency. h wide 
variety of agent* are known to cans* specific daiaag* to thm 
lactase ensyme while diverse systemic and gastrointestinal 
disordwrs are kaovm to dama^ villi primerily# leeding to 
reduction of laetese lavals. Sevara or total villi damaga 
laada to deflciancy of all disaecharidases and mono* 
saedharida transport mechanisms CMndenbaum. 1975). 

Lactase is the most superficial of the intestinal 
ollgosaccharidasea. Its activity is the rate limiting 
stip for absorption and its concentration is lowar then 
^at of other dlsaecherldases. itiile decrease in the 
lactase levels is thm main cause of secondary deficiency# 
other factors sudh as changas 'in motility or ' redtaetiofi 
in absorption snrf«sa rsdueas tha msqpnmmm time of 
diseecheridea -to mncosal ansysms (]NurgiiM»ii« 1976) • Fuiilcliar 
tha author adds that inflematioa or anatomical disturbancas 
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cc»ti(3 Also iattarfcrtt with fmzyrite sobatSAlMi hliidiog, 
jtsdiicliig th« rat* of hydrolytic action to prodoc* a 
syndroB* vary similar secondary deficiency* 

Secondary lactase deficiency is the* caosed by suifiy 
factors# the sost ii^portant of Which are inentioned helow x 
Viral t (1) Eotavirus# it} iforwalJc like agent# Norwalk 
(3> ffcm->speeifie vlrns# (2) MiMisles virus 
{$} Hapatitis vijctui* 

Bact«-ia f Streptococci# shigella# staphylococci# E.coll# 
Klebsiella# Pseudomonas# 

Mycobacteria t Mycobacterium tobereulosis# 
protosoa x Aooeba# giardia (Quinter# If 30)# 

Candida x it has been 'associated with chronic diarrlwMia 
and subsequent lactose def icie&^y CKane# If 76)1 • 

1) Rotavirus Infection 

Rota virus infwztion Is a common case of secondary 
lactase deficiency and since it occurs in young infants 
it is a major cause of infant diarrhoea CFlewatt* lf7€])« 

Viral infection may causes varying degrees of structural 
changes# ranging from spotty. subtotal atrophy to severe 
flattening of villi and derangama^t of surface t^pithelium 
(Hamilton# lf76)* 

.kccording to Gall (19731 virus invades the amture 
cells which have high levels of lactase# consequently 
inBBature cell* from the crypt* adgrate toward* the tip 
to take the place of damaged cells* tha inmatura cells 



H 

tips mrm l»ct««e aaficlent, -thtw leading to intestinal 
laetasa daficimK^ ani Slarr!»»ea« 

Systande viral Infections can also cans® 
secondary hypolactasia and ■: malabsorption (Ctenard, tf78) « 
Hyaa'a «t al (IfSl) reported that lactose intolerance 
develops in 50% of cases with Rotavims infection* 

..i ■ 

Karabocoogln et al (1994) notieed in their study tlwit 
roteviras is known to be the most fre^iuent condition 
leading to lactase Intoleranot* 

2) Protosoa 

The precise cause of ntalabsorption catuied 
aMoeblasis or giardiasis is ie>t Imown tlKiugh a few ia<^rs 
are believed to be Involved (Bas# 1979)* fhey are » 
bacterial colonisation of the laipper small bcnrel# parasitic 
injury to mticosa and tissiei invasion* owchan^Usal barriers 
to absorption and bacterial overgrowth with shbsegnent 
bile salt deconjogation* 

In patients with giardiasis with s^ondaxry lactase 
Intolerance * symptoms msy aiibside iKBMdiately aftwf 
elimination of the parasite (Torwnsssi* 1930)* 

3) aaoteria 

Majority of tha intestinal bacteria cause damage 
t» the brush bordaor and may produce secondary deficteney* 

In bactarial diarrhoeas# tha malnutrition • gestioettteritis 
eye la ia of great importanea sinea malnutrition predisposes 
an individual to infection (Chandra# 19S2)« 
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Bhaa mnd Bhaadari «t al (1989) ohmmtvmd «at«ric 
pathof«a» dariag initial illnaaa in 46*4% of persiataat and 
55«4% of «5nt« •pisodaa, Tti«y req^rted that tho patl»og«a# 
isolatad daring paraiatent opisodes ii»sliide aatarot^igonic 
£«Ooli 9*3%« salaonallao spacias 4*7%^ 4*7%# 

shigolla 2»3%, Entanooba histolytica 2 « 3% and jRotsirims 2»3%« 
Mnltipls pathogana wars isolatad in 7% of 
persistant diarrlioaa* £• coli that aanifastad aggragata 
adharanca was «ora cowboh 34*9% and it was significantly 
associated with persistant diarrhoaal episodes.- They 
further .'>idantifiad several risk factors for persistant 
diarrhoea vis (1) Hslmitrition (2) age years (3) Icapaired 
nutritional status. (41 Zntoe^uction of animal milk in 
diet (S) Occurrence of recent dii^hoeal episodes. 

sasawsl et al (1992) reported that a imaeh higher 
ri^ of persistent diarrhoea with liquid animal milk than 
spray driad infant formula when coaqMured to breast feeding. 

according to ttiapa (1994) etiological agents 
isolated from stool culture in' their study were £• coli 18%. 
Klebsiella 9%. .^ligella species §%.- Oalaonella 2%. Cholera 
mitschikom 1%. OiarOia lanblia 6% and £« histolytica 1%. 

. Milabsorption syndroms 

Zi»lividuals living in the tropica may show non- 
specific villous damage due to diet, environmental pathogens, 
witritional status etc. auch non-specific villus damage can 

eaiuie malSbsorptien of all foods including earbc^drate 
((3ray. 1982). 
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S) Hypo?ili 

Z«if shits et ai <1982) hav« denoastrated# ia rats# 
that hypoxia could causa loag lastiag daprassioo of 
lastasa aetiirity. Maonatal hypoxia aad raspiratory 
distrass haira also showa to causa lactasa daficiaocy* 

€1 Surgical raaaetiois of small Intastina loads to 
Isetasa dafieiaocy lOudinsn# 1983) • 

cow«s willc ifttol«rangii 

Smith at al (1934) have danoastrat^ that the 
incidence of lactase Intolaranca wi^ milk protein 
Intoleraoca was mm his^ as 92%. Shay have suggested «iat 
allergic reaction in the intestine led to mucosal daaiage 
and depletion of laO'tase. 

8) Helminthic infection 

Machylostomiasis* strongyloidiasis are associated 
ifith laetaae intolerance (Tandoit# 1976) « 

Developwant of Pisaccharidase activity 

Maltase# suerase aed isonaltase in the fetus 
reachi^ the lower range of normal adult levels by 28*37 
weeks of gestation* Zn both the pre*term and the full 
term infants their digestion is adeqrnate* Zn contrast the 
major digestive ensyne lactase is present at a low level 
of activity at 28 we^dcs and then at term the lactase level 
dotdeles or triples ai^ reaches adult levels. Theoreti- 
cally premature infants may be milk intolerant for a few 
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d«y» imtiX thftir ImtMmm r*i«5li ad«qttat« laval* to 

«Slg«»t lacto*« in th«ir ailk formula (Stanlay# IfSOJ. 

Umhom Infanta nuraad on braaat milk which 
contains 7% lactos® ar« said to hawa aowaral soft acid 
stools par day# wharsas thosa fad on Cow* a milk formulas 
CGMAtaining 4% lactaaa hawa only oaa or two alkaliaa 
stools# this is praauma^ly dua ts ralatiwa lactosa 
intol«raoca (Kistlwr# 1954) • 

A post waaning dacxaaaa in laetasa actiwity 
occurs in most anisial spacias# E3cparl»aatally this 
dacraasa can ha |«raw«atad for sawsral additional waeks if 
lactosa is peowidad as tha only aourca of carfo^^ydratm 
(Parkin# 19^) • 

Contrary to tha concspt that tha iotastlnal 
disaccharidasas ara sacratad into tha suecus antaricus# 
digastioa of disaccharidas occurs intracallularly# this 
was first shoim by Cajori .(1962) • It .appaars that all' 
tha ansysia actisltias ara highaat In tha distal part of 
tha Willi and apithelial calls ara raganaratad in tha 
hottam of tha crypts and aigrata up tha sidas of tha 
Willi and tha hi^iast ansyne aetiwity is obtained at tha 
tipi of tha Willi* oalactosidasa or laetasa aetiwity has 
haasi localisad in tha m3Lexo»mmm by Doall and Kratchnar 
(1962) wtiila JMilqprist and Snnt (1962) associatad thair 
aetiwitr with cytoplaaaic grantalaa* 
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Diaaccharldas* distriteatioa along th« 9mll iatestjcig 

Enxyase in nueosal spiteimeias Ql»taifi«(i hj 

pajroral iateatinai biopay iadicat.® tJhtat #«cra#«* i#Oi»»lta«® 
aad iactaa® ar« ].«aa actlir® la the firat part thaa la the 
r«auiioder of daodeoiwii* la the i^per JeJuaaa aad the last 
ae^meats of the lleae^ # the dlsaec^arldase actli^lty is of 
the same order aad iaa9aiti]de (Haasen, 1963) • 

,gii^ umms&% 

hastmdng that the disiK^charidas® splittiag easymes 
are iatracellalart the meaas by idiich solars eater, the 
aiMCosal cells is obscare* This coaid be by diffaaion# if 
for lastaaee rapid hydrolysis of the disacchartde elthia 
the cell maiataiaed a gradieat betweea it aad the iatra* 
lamiaal mediant* ' 90r glacose aad gelactose* .there also 
wrists aa actlae carrier system Csiaclalr* 1963) • 

A farther esseatial rtgaisite is the preseiK!® 
of sodiim ioas oa the /membraae of the macosal cell* 

The £ drieiag force is regarded# as a form of biological 
panp# with adeaosiae triphosi^ate (ATP) providlag tdie 
inmediate emergy soaree (Bargess# 1964)* 

Littmaaa sad Hammoad (1965) have proposed that 
sagers eater the iatestiaal cell by meaas of a tertiary 
s^EPr- sodiam carrier eoagjtler* This carrier troald possess 
two specific biadiag sites# oae for the substrate aad oae 
for sodiiw ioa* The rate of sugar traasport seasts to be 
depeadcot oa Idle differmaee betsreea latra ead wctrsMsellalar 



coixssotra'tioo vend. Is also i«dlat;«d by fi-TP d«pto<l«ali 

pimpii 

The probitole ia«chaais®» by which diJWPrhoaal 
disease leads to ffialahsoxption caa be classified es 
(fwialy, 1966)* 

hm latralaiBiaal eyeats idiich iacliides 

* iMteirlal oeer ^prowth 
•• K^epetition 

«» fezrmentetioa 
- caross pxodoetioa 

• Osnotic effects* 

Bm Cellalar sweats 

•» PhanffiB^otoxic 
«• cytotoxic 

C« VilloiMi etoaoiMalitles 

Mslel^otptioit could occtsr because of events in \ 
the luMia which interfere with normal digestive mmSL 
absorptive process* ihie to the bacterial overgrow^ 
the bacterial mass competes with the. host for the 
intaJce of ingested antrieiits ' Cbonaldson* 1967)* 

The effects of bacterial aiataboliee of ingestad 
nntriaiits are important* . fsetirial fichM of sugars 

occur with the production of gas and short chain fatty 
acids* both of which are cai^ble' of -producing gastro* 
intestinal symptoms and incxvased watar loss* Failure 
to digest and absorb sugars can also result In an osmotie 
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load in thm gaatro-lnteatlnal tract and coiitrll»ito to 
diarriiooa witli saeondary «f jousts on ritaiRla and micto 
mitriant absorption* Finally* tha corralation betwaan 
carbohydrata malabsorption and baetarial coimts in tba 
intastina snggaat that carbohydrata malabaorption may 
coatribota to# -mm mill as rasult from baetarial conta- 
mination of tba gilt (Idfshits# 1972}* 

Xt is aspacially iinijortaiit to look for £* eoli 
strains in tha i^^r gut* £• eoli bars baan isolated in 
savaral cases of lactose intolaranca (Cufford# 1973)* 
Clinical lactose intolaranca is an uneonmon 
complication of bacterial dysant«ry indicating that 
these inflations may be more damaging to colon than to 
tha small intastina (Harry# 197S) • 

B* ,sgLlilgi.,i^saaig, 

Tha second major category of patiioaga«iasis 
relates to tisi intestinal apithalinai and its response to 
toxins frcmi the lismmi of the small intestine* Tbese 
toxins can be divided into tsro groans* 

iStfnM 

Stodies of xylose and folic acid maliiiscnrptiott 
were done by Idodenbanm (197$) in patimats with cholera 
and other related diarrhoeal diseases* He dOeiawinted 
that thera is a finite period of malabsorption which msy 
be associated witii dlarrlxjiea* 

Current eeldeeces hoiiersir^ indicates that pharma^ 



cotojeia# Bwch am chol^a ®Qt«arotso3(iQ do oot: affocl: ifch® 
lnt«8tiQal> absorpticai of so^ar* and aalno aKsids (Eossnborg# 
1978) . 

Gytotoaiic. 

“Shmy produced damage wit;h or without; litvasloa of 
mucoaa* Shig«lla toxin, contrihuta to a cytotoxic of foot 
which int«rri5»t« norjoal inteatinal aplthelial peoemam »0 
r«8uttiag in d®f«etai in intestinal malabsorption* mvAm 
intastinal inf action from a wariaty of cases may bo 
associated with morphological aixl owen willons abnormalitios 
of the intestinal urseosa similar to those associated with 
more sewere chronic foxms of malabsorption* There is often 
a loss of alxiorbtng surface (Ostheimer* 1973)* 

wssm 

Oral oontraeeptieea are hmnfn to depress msaosal 
leetaae though the isplication of the observations : is not 
clear# as fiur as children on breast, aiilk are coneenDi^* ; 
heoeiyein commonly used for control of diarrhoea has been^ 
associated with seccmdary- lactase' deficiency* Xt is^ ^ 
believed that this is either a ^direct effect of the drug 
or it could be due to antibiotic induced entarc^pathy 
CKistlar# 1980)* 

milona ab notMilitieg 

The major disaecheridases are located In the 
mierovilli of the amall intestinal mucosa and if the 
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mierovllli ar« daauispd# -fehare i» usually a 
decsmmam in tlMi ac-tlvity of all diaaccharidaaaa. I»acta»« 
activity which i» lowar than «»lto«« or sncxoaa i» moat 
vulnerahla an^ last to r«ov«r« Dmsrmmmm In j«|«nal 
maximal abaorptiva capacity may ba eattsa* by loaa of 
aigeativ® abaoiptiv® cell mass# % permeability diatnr- 
baiKsea (axtamal or internal), owing to aef active 
hydrolytic and transport mechaniaai or aa a reaolt of 
ii^ibition of Jamah border ftmctloa {Rivera# 1930)* 

fhe general pattern of rotavirna infection 
involves vims penetration and infection of the differ#* 
ntiated wit'erocytas in the vllliji of small intestine* 
Rotavirus multiplies in the cytoplasm of these cells and 
causes damage to the digestive and edssorptive fiusstions 
C Marykobes tes# 19^ ) * 

Sequence of events in the small intestine consist 
of raplacemmt of the absorptive villous epithelial 
eolumer -cells with ciiboidal cells and shortening of villi 
with lyi^hocyte infiltration# Avalladale evidence suggests 
that such damaged cells are sloughed into sisall intestine* 
Lysis of the Infected cells release virus into the 
intestine* fhese studies suggest that diarrlsseas caused 
by rota virus infection is due to iaal4!dwiorption which also 
includes itapaired earbc^Riydraba jidmiorption* flie lii#ily 
dlffiwrentiated absorptive villoas cells are replaced by 
immature crypt cells that are not stole to compensate for 
absorption defect {’fates# 19801. 
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Sucli eha)ci 9 «s occur in a caf^aXo-caiKlal ^iracfeioa 
and ««gg«st» that imich o£ the diarrhoea is due to Iona 
o£ atosorptiire capacity. Histological abnoriRalitias hay# 
ranged firom mild flattening of the mucosa to complete 
flRseosal atroi^y* a decrease in the rate of Intestiital 
dell turnover and decrease In the mitotic index have been 
noted. Enayme studies after about 3 weeks of treatxwnt 
shmr that the defects in the absorption of monosaedharides 
and hydrolysis of diswsCharldes C sucrose, maltose) tend 
to disappear. However, there is both histoehesdcal ai^ 
clinical laboratcacry evidence that the defect in lactose 
metabolism is the last to get corrected Cloichberg. ' 1980)* 
In cases of amlnutrition where the gut is 
previously damaged, gastrointestinal infection tut 
infestation may be a fmeteur in producing an' acquired 
disaccharide intolerance CValman. 1980)* 

Normal X^aetase activity in the Jefumimi requires 
more protein than what is necessary for maltase activity, 
so it will be more easily influeikiNed by the combined 
effect m of malnutrition and gastrointestinal infections* 

As soon as the incitiag cause of mucosal daawigMi sifasi^s. 
as in acuta gastzoin^ivitis# anayna activity increases* 
Although lectose tests ,<,my becx»me iKueimil. IsC'tase levels 
remains sImioniiBlly low for years* fhe contliiued ingestion 
of lactose may aggravata the acuta gastroenteritis 
(Barnes. 1982). 



-m* of folatll# orgaaic acids aspeelally 

ac«t.lc and lactic acid prodocad bactarial faunatntafeioit 
irritata the intastiae, which induce peristalsis aad 
•aR^etioa of fluid and laucous* Thus# absorption is 
disturbed ^with subsequent diarrhoea. Once diarrteea is 
present raono*sjis;charides are also poorly id»aorbed(Haser« 

1983). 

biaqnosis of carbohydrate intolerance is suspected 
et a ti»e when in the history of a diarrhoeal ^isode there 
are increesing nunijer of notions and consequent dehydration. 
The stool are watery# frothy and explosive, accos^janied by 
irritability# abdoisinal distension and perianal soreness 
with high stmil weight (X«if shits et al# 1980) • 

Zn earbc^ydrate intolerance (dun to lactase 
deficiency) significant Inprowenant of syaptons occur and 
a decrease In the stool weight occurs on withdrewel of 
allh fmm 'the diet. reciscs on reintroduction 

of sillc to the diet, withdrawal of milk fron diet 
decreases the stool weight by 69% (SoiMLe et el# 1981). 

:She fiading of aboonsally large aaounts of lactic 
acid and sugar in the stool idtile on nille suggests that 
there is ferwentetive diarrhoea (Barker# 1981). 

Fensentatiye diarrhoea nay be due to Malabsorption 
of aono# di# or polysaccharides. The unihsorbed carbohydrate 
is subject«d to iMcterial acticsi which produces organie acid 
in large quantitiee as an end i^oduet (Weijer# 1982). 



Bowi« ana Brinkman (1981), Ghait et al (1982) 
and Harry at al (1983) demonstrated tha association of 
disaecharida tntolaranca and protaln calorie malnutrition* 


TABLE t Showing parcantaga cases of carlaohydrata 

intoleraaea in diffar^at atndiasCAshoka* 1988)* 


irr" 

Ho* 

Autlk9r 

Year 

Parc^xtaga 

1* 

Cliandra R* K. 

1968 

$4*0 

2* 

Raddy 

1972 

37*0 

3* 

Udani# P*H* 

1976 

9.32 

4* 

jurchar 

1977 

12*0 

5« 

Ansari 

1976 

10.0 

t* 

Hirachom 

1980 

SO.O 

7. 

(Shai# OwP* 

1982 

23*0 

8* 

Miara 

1933 

37.0 

9. 

Clifford 

1983 

12.0 

10. 

Dairidaon 

1984 

50.0 

11* 

'^l^uaca 

1985 

10*9 

cMMcal eonsaciutocaa of lactose iQtolgranga_„_ 


rncMlmm^m of diarrhoea i Avaraga duration of 
rota uirua diiarxIiQaa# is S-7 days* It may gat 
prolongad to iCKii days due t9 lactoaa intolaranca 
according to Hymm maA Mxmmm (1970)* 

2* iwfekbolto aeidosia t tMSSti&mm on f^raontation yiaida 
lactiem acid idiic)i ia ai»«»dbad partially and may 
atinuiata ladoaxtiHaata sadEration (Rivora at al# 19^3)* 
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orally and bloodl sugar estimated at. 15# 30# 60# 90# 120 
odnutes* If the lactose level was low# blood glueoae 
rise aod less than 1#1 la mol/l 

3> presence of reducing 8ub.g.t^,.ei etool 

Diagnosis of carbohydrate intolerance could be 
Made with BenediC^^e reagent when reducing substencea 
such as lactose# glucose and galac'tose are excreted in 
stools in eoncentratloB alsove C3#255C» Hhe presence of 
reducing substances could b® determined by a change in the 
colour of diluted fresh stool sas^le <i3bse|^# 1976)* 

In ease of sucrose# preliminary hydrolysis using 
HCl was done so as to split sucrose into glucose and 
fructose (yineent# 1979)* 

Estiisation of stool reducing agents -was 
unreliable teeimigp.es in the diagnosis of lactose 
intolerance as opined by Rossi (1990) * 

this test has 'bion used to detsct reducing ; 
substances in the stool* 

According to Singh et al (1985) incidence of 
false positive tests was considerad£>ly reduced in Rubner*s 
method as compared to the convmntional benedict* s test* to 
the liquid stool saBq;»le lead acetate was added- and boiled 
cooled and thm 3 ml of liquid asmionia was added* h piKilc 
or red precipitate showed lactose in the stool* 
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3* Malnutrition s Carbohydrates form the major source 
of energy especially in the infant* since 50% of the 
calorie requirements are derived from lactose# loss 
of the sugar to the system leads to caloric defects# 
even when the diarrhoea Is mild* 

presence of carbohydrate In the lumen 

also enhances {uroteln and- nltrogan loss* oahydrolysed 
esrbe^ydrate also interferes with fat malabmsrption 
due to dilution of bile salts (Menalr# 1972}* 

4* Saeterlal mroliferatlon s The isremence of unatworbed 
carbQhydratms aiMl fenacntatlon pi^ducts in the samll 
bowel Imien and proliferation of enteric bacteria in 
the segFnent of Intestine* Such oirergrowth of 

faecal flora In the s^per sepeimEit of small IntestliMi 
lei^s to a state of Chrmlc diarrhoea* Altered 
motility# presence of free carbohydrate in the lianea# 
wad other metalKslic alterations (luminal pH) are among 
other factors that influence enteric bacterial disseai* 
nation* Bacterial ovir-population of the i3g>per bowel 
may gamerate additional injurious factors si»ch as 
deconjugated bile salts# hydrcocy fatty acids which 
aggravate intestinal swl function and worsen diarrhoea 
(Barr# 1981)# 

5* gneumatos is,..:lgites.j4n.alj^ji may result from carbohydrate 
intolerance since unabsorbed carbohydrates generate 
large quantities of gas in the intestinal lumen# wtilcli ' 
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if sot expoilod may lead to dlstaiisioa of gut with 
increasing praasura# iaading to ischa«la or naerosia 
of the intsstiaal. laucosa. fhua, prowtdtng accaaa 
for tha gaa into tha tissua spaces end rasnltifig in 
paaiswitosis intastinalis CVasq&as sM jumwSor* 19331* 

6. Haeromolecuiar absorotion t An increasad macro- 

aolacuiar absorption occurs raaulting into davalopmant 
of hyparsansitiwity and allergy to food stuffs* 
Experimentally it is prowad that alewatad luminal 
osmolarity leads to enhanced rata of transport of 
maeromolecular traces across the intestinal apitheliiSR 
(TeicIhdiergSf 1985) « 

EPlUtSLIAL BASEMEtiy MEMBitAtlE ABBtORMAblTIES 

Goulet Oliiwr at al (1995) studied 5 ehildrwi 
with watery diarrhoea in the neonatal period requiring 
total parenteral nutrition* Mipeated duodenal and Jejunal 
biopsies had rewealed will ious atrophy with normal or 
hyperplastic and regeneratiwe cryptae* normal cellularlty 
of lamina messenteri premia m& m signs of T cell 
activation* main histological featuras cd»s«rv«d by 

tham were epithelial dysplasia with focal crowding and 
disorganisatioEi of surface antaroeyte* pseudoeystic 
formation of glands tbmoanml regeneratiwe eryptae* 

•Sfkm besesiant mantorane oosqponent were stislied with 
polyeimial enti3»edies on ixrmm specimen and were eonpared 
with biopsy speeinsR frena patients with coelic disease* m 
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autotrmwm® ©ateropathy* Relative to control subjects 
there was faint and irregular de|K»sition of lamina at 
the epithelial lamina mesentrii propria interface# 
whereas deposits of heparin sulj^ate proteoglycan were 
large and lamellar* 

primary and secondary nature of their modi f id- 
eations of basement meisbrane remains to be detirsdliied# 
but the modifications might be related to epithelial 
alMttojnBalitiea and to the severity of this ni^natal 
diarrlKiea which resist®! all treatment and required 
permanent total parenteral nutrition* . 

xHVESTiOATiotts iH cmmmmhTE msoimmcm 

Im Stool caf 

stool pa was first suggested by Pavidson in IM7* 
opinions vary remarkably on the- reliability of stool 
in the diagnosis of lactose intolerance* 

Measurement of stool pi in lactose intolerance 
is unreliable# full of fallacies and subject to wide 
fluctuations according to Martino and Lif shits (19601* 

On the other hand Ourand (1960) stated that ummmmamt 
of stool pH was reliable and stool was less than 6 
in all cases of lactose intolerance* 

in 1962# cHardet described oral lactose loading 
tests# after taking a fasting blood sugar sas^le* fifty 
graimi of lactose dissolved in 400 ml of wator was given 
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stool ctooiaatoqrslitg. 

Xt l« OHO of oairly tocholquas tuiod la dtogaMaalag 
eA««8 of ciurtsohs^rato 4atol'«r«i«e aad It caoatlaiioa to lb* 
oao of the oost specific ead reliable metl^tde* 

Qoraasl et el (Itfil) ased paper chrooeto^aphy for 
the first tlfne to identify offedalag cerhohydrate la stool* 
Siq^aratii^- aad Ideatlflcstioa of dlffereat 
sagsrs becowss clear by thla layer ^onatography as 
opiCMtd by dbseiiii {1974K 

thla layer chroisatography can pin point the 
exact offending aii:mar» Xt is extreM»ly ^efal in the 
diagaosis of aoBOsaceharide lealidisospticm sliere there are 
rapid changes la the type &£ food givsa as obsanNid by 
Udaai (mdU 

Bhave et al C1983} observed that stool chrtmeN' 
tography was extraaiely relii^le in' the diagnosis of 
Isctoee iatoleraace tlasagh it was paiastaikiBg aad' tiasi 
cmisiBiiag eethod* 

Karatboeaogla et al (1994) reported that thin 
layer chroeatograihy when dcsie in coai«siction with fecal 
pH detemiaatiOEi aad elialtest tablet assay sietlicid was 
suggested as a useful SMtthod in coafimdLag ma^: 

Bwatiag the results of ' these tests* 

€» gliaitest n^od 

In Itfti Kerry aad aadersoa developad a new Md 
easy imtliQNi for tbs diepwais^^ &£ mmgmr in stool* fO 15 «l 
of stool euspeasioa aa iadieat«» tablet wee edded aad a 
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ch«niieftl rwaetion to that of orioo wa» 

This toat wa» oot int«issl«a to provida conclusive evidence 
of aefective car3DOhy<lrate digestion# hut iadlcatad that 
pati«it could he iavestigated foir sugar malahsosptioa 
more intensively* 

Mmy 

ausatltative# btocheialcal assay of disaecha^ 
rides ia per oral biopsy of intestinal mucosal mpmeimm 
is rsgsrdad as mm of the sost reliable diegnostie leeaiis* 
Direct estiaietion of lactase concentratioa and 
the aaori^ology of the biopsy mpmsimma give ^e ides of 
the tjTpe of hypolactasia* In v., ^specific primary hypo** 
lactasia the villi are basically nonsal* together with 
other dissccharidatse conee^otratioa (Eeddy# lt7SK 

.Snail bowel Mopsy according to %me Clt8l) 
is not Justified in diapsosls of carbohydrste 
intol^TMasie* Since it cai& b«' diagnosed better by 
other iion»invasiih» tec^nignw* 

Mam . 

Oochit et el (1981) introduced the breath 
hydrogen test for idhildrea with lactose I gn/kg as syirnp 
wns #.vsn orally* Expired breatli samplsm were collsetted 
at 0# 90 atiimtes and amlysed for kfdrogen conetmtxaK 

tion* An increase in breath hydrogen* more than 20 parte 
par sdllion was considered as positive r«i«lt* 
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tlnabsorlMMl laeto»« on f«»»»nt«tioa 
hytojgno endi c«i±ona^4o9cid«, Tli«s« fason ar* finally 
alliBlnatad tHroagh th* feraatli* ISila tachnlqna Itaa tli« 
advaotaga of baing fioiiwinvatiira (Moffai m% a I# 1982)* 
Accordlag to Sofford at «l braath 

hydrogim taat paxmlta tba atndy of intastinal oalabicar* 
ptioa of diaaccliaridasa aoniainy aftar diarrlio«£a and 
may Iialy in daoldliig tba raw^lntoodiioiiig of cmrtaln 
oarboiiydrataa into tlw diat« - 

Solomon at al (1933) bava pointad ont tlmt 
tbara may ba loiMor bydxogaa produetion in aoma patiants 
aitb saaara dianctioaa and oarlac^ydrata austlabac^rption 
bacanaa tba fraqiniimsy of bowal movamaiata may waab out 
tba eolonie baotaria* tbnn giving falna nagativa tannltn 
in bydrogmn braatb t^t* 

I«aif af»d Haala (1963) daaoribmS radiologioal 
obangaa in diaaecbaridana da£ioi«»^« 

assinsii 

NaleoXm at al (196SI advoeatad tba praotiea 
of witblucilding adlb in pcotrao^ diarxboaa* 

Opinion diffacrn an to i^an fd.)Je dint obonld ba 
tmatactad* jocxKcding to dOfftiOf at al (19741 it eomlil 
ba ntartad arftmr 10-14 days abtla Davidson at al (1978) 
•iviaNid a pariod of atlaast 4 waabs* 


33 


liccos<ii&9 Shi^ and walkar Cl 980) ojcal £eed4.iig 
sliouM hm »tart«l a» mmxXf mm possibla at laaat partially 
Tha author opla«i that autaric faedlnga have a troi^ic 
effect on Idle hypoplaetic or daisagedl iuteetlaal aueosa 
faeilitatlag early healiag aad iaducing a nore rapid 
returo of disaccharidaaes* 

Soyahemi preparatioaa were ai^^ated aa a raiUc 
auhatitmte by Hill aad Stuart Cl9d0>* 

liareher at al CitS0)« lahaa at al (1983) ai^ 

&mwm at a I (1983) ha^a an^aaltad that ttiara way be 
intolaraBca to low lactose forwulae due to associated 
oilk protaio iutolaraoee and glutoEi swssitivity* To 
cope with siKih situa-tious# ati^hors hawe devised sons 
diets prepared free locally availible iagredieats« 

Xm Mlliiie' aad Boylis suggested that cue 

substrate like glu^se could reverse the aet secretion 
and tlMi associated clinical sysptbas inducid by 
isalaluKKrptioB of mooldier si^stanea like lactose* 

Ziereher at al (1984) have sside it clewr firon 
Buneious animal aad human studies# that intralumiiial food 
stuffs# ceiMhydretwi eM proteins inereese intaitiiial 
digestive ensyme and cell proliferation in a dose' related 
induetiotts .ere somewhat specific* sucrose 
indues soerase formation* iherafore# a atised earbtiiydrate 
diet wee moat protectiim against disaeeharidase di^lation* 
during diarrhoea* 
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iteb#! fit ftX {i984> has diiaemstratfidl that 
rfisixo^tlon of eiiUc iofidiag is associated with prooipt 
iai»rov«nfiat in aitsogeh halaace* 

Walker fit el (1985) postulated idiat disaccdiari* 
dfises or* coatiauotaslsr bfiiag syathesisad and dfigraded io 
thfi fipithfilial cells of the satall iatfistiofi* Pficrefisfi 
ia disaoeharidases coaid b« ^locplalafid hf fiitlifir a 
dficliaa ia the rot* of s|iath«sis of aew aasfiMi or sa 
iwsrfiaafi ia the rata of dogradatioa* 

h stadf coadtsstfid ht Xkiwidsoa (1984) r«wealed 
t^fit satihiotics dk> aot iaflaeacfi th« deir«lopateot of 
fiithor hiochaaical or -dheaicfil aala^orptioa of lactosfi* 
ftriaisar aad Mtja at al - (1990) has to hfi rafod 
with low laotosfi products to iadacfi rsMissioa of tho 
siaptoios* ^fif oisNtarhfid that aatritioaal fMiraiwatsrs vtmm 
oiidhfiaffid dariag sad of tor thfi dforrhofial i^isodos* ftifiir^ 
fiadiags saggasted that awoilabilits^ of low lactosa 
foraala mmy tm odtoatagfioas ia cliaical ttaaagemaf^ of 
iafoat witia ocato diorrhofia aM airidfiaefi of loctoso 
iatolfirwacfi* 

Mmm oad soMatoiaa •% al (11^0) aaggfistfid that 
formtla hasod oa iMfiMSitad Milk togothor with oral r«hfdra» 
tioM «aa iMt asfid to treat malBoarisliad childrofi with sugar 
iatolfiramia diarrhoea* fliejr ohserwed oo di£far«eieMi ia 
iMMMi weight gels hetweea ohildrea with sagar latoleraaoe 
oMlaoariidied 'Cddldrea aad - other <^ire»iic/acixte dierrhoeal 
oeses hod «ot idioifa the segor ihtolereoee* 
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Sina«i aad sal:ph«a (1991) ob»«nr«d that in lactoaa 
intolaranea elliidrim vara BiMzmsBfullf traatad with infaiit 
formula# laeludiiQg aofa pmtmla and hydrolrsata foramla in 
aaeoQdajtf' laMstasa di’i£iciaiic|r« Bb also obsarvad that 
diat aij^laaiaiitad with laetosa can ba banafieial in 
lactoaa intolavanca diarshoaal patiants* ifia ingaatiott 
of milk with food and fitora cempoamtB in diat had also 
baan tdiovn to inpcowa spi^toiai of liKstosa intolaranea* 
liMiiiaso at al (1991) obsanrad that aofa baaad- 
lollk was nsad for diff arant ccmditiona including ecNf aiUe 
protaia allargy and laetosa intolarawsa* faidiag. moym 
protain fooaila to mraal tarn infanta is aasociatad with 
nornMil growth# ^oonuil protain au^itional status and 
nonsal bona aJUiaralisatiOfi# Racant studias of infants - 
fad mym pi^tain forwala rawaalad . no iwBtiiiologieal 
abnoraalitfas* Mm obsarwad tbat cbildraa ^ fad cm aofa 
actlk protala had allargf idth mym pmitmlm iNirmda* 

A xacant Indian atud^r (Bhaa and Bhalmagar at^al. 
(1992) fomd no iia^pkcowammat in pnrga rata# widLght gain or 
orarall illnaas amonig ehtldran wit^ prrsistant dii^rtii^ 
traatad with' oral gwtttaiSTOili than wiidi a plae^abo* 

Cnrarall Sl£ of liosidtal rafarrad patiants ragnliwl 
intravanoant tkmmpy for faw da^a bafora fall oral fatding 
ia pcMNiibla* Raaiainittg m^S^% inmoaarad on initial diat 
and ig% raqnirad «manga of adlk fraa diat* hitboui^ tba 
rolo of aiitDkioties ia oohiovittg 'lemmmy imm parsistant 
diarriHMia baa not baan aidMitantiatad# ssrstanie ontibioties 
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«»f li« rwqulxisd in n«arly one third of hospitaltei^ 
persistent dierrhoee cases for associated pneiMoais* 
nrinary tract infection or bacterOKia as is true for any 
fro«y» of 8evHeel.y naliionrished hospitalised cases CStian 
and 'Hiatnagar# 199 3>» 

Gnpta and Qopta et al (1993) obserired that 
soya based eillt foramla was cosoonly prescribed for 
lactose intolerance secondary to infective diarrhoea* 
they studied two grot^e &f cases* first gmwp &£ seventy 
patients . was given ' lactose predigested milk feeding and 
^e second grosii was treated with soya ndlk* Itiey observed 
that refneal of feed was foi»d 30% cases with so^ based 
leilk as cos|»«red to only 2*3% in lactose peedigested ndDc 
ClectCMie grot^l * /^^ewiting -after feed was also foimd in 
10% of babies fed soya baaed eillc as c€i«g»ared to none in 
lactose groi^« : lioddons we^e /control^ in 84*3% caastt 

witdiin 3 ^days of tlwrapy* th«^ concluded that lactose 
trested silk was sere ^ silperior : than soya silk for 
treatsent of lactose intolsranee* ^ 

. klntritionai e vitel role in 

nany gaatrointestinal fcoblens# aest coamon pr<^len ia 
lactoae intolerMsiSNi* %ollett et al C 19941 concleded in 
their atody that lactoae free diet waa noat ancoaaafnl 
thwrepy in lactcee intolerwKe diarxheeal patiwsts# 

Vliapa et al (1994) stodiad one hnndred twnnty 
inienta laader mm year of ege snffsring fros intracrtable 
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4 iarrii 0 «a« patl«iits had xrecaivad |>rior txeatiaeat in 

tha form of antimicrobials and intraireaous flmid 33% of cases 
antimotility assxits 50% cases and stool biciuliiig sobstaocs 
in 50% cases# W% need hospitalisation*. Ha obsanrad other 
spaptomatK^logSf vis* voadting 44%# d#tfdration 23%# favor 
33^ paralytic ilans 9%# pariahaX sstcoriation 47%# and 
rectal prolapsa 3% of cases# anaemia ?0%,r vitasdn dafici- 
aneias i0%# and padal oadanmt 3% easas* Thma raportad that 
basidas intractid>la diarrhoea other associatad iiifactio.ii 
Mara saptieemia 22%# bronclM^aumoiiia 6%# meningitis 4%# 
and urinary tract infection in 3% of infants* ^taong them 
S3% of infants had saosndary lactose intolaranea* 

Pitchmoni (1995) statwl ^lat one the diagnosis 
of lactose intolaranea was confiratai# siiq^la dietary 
managesHint may resolve sfsptoaa coaplataly* 

controlled clinical aa^parianca with antUaioties 
thari^y is liadtad. Hill at al (1934) ri^rtad beneficial 
affects with oral fanti^cin therapy in persistant 
diarrhoea* fhair strategy allowed selection mainly of 
cases of severe hinh piorging diarrhoea of more than 
5-7 days* 
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MATERIAL AHP M E T H QJIS 


fh« pr«s«iit study was carried cut la tlie 
departBient of Paediatrics and departaent of Bloc^ieaistry 
aad Mlatabiolotr# ifsdieal csollepe# dliausi* 

3ELSCTI0K OF CASES 

The eases lacluded la tbis st\>dy o^B|»ris«d of 
childrea with chronic diarrhoea* Those wlwi were admitted 
la Pi^iatric ward* Persisteat dimrrissea sad eluroalc 
diarrhoea was eouiidered whea it lasted fear more than 
2 weeks* 

HISTORY AMO CLIHICAL EXAMIHATIOH 

la each ease a detailed history psrticalarly 
with regard to diarrhO'ea# its durs'tioa and severity# 
aature of stool* coloar of mo^Loa* presesee of muco us 
or blood was recorded* 

History of eomitiag* abdominal distensioo* 
eraim^y iMtomiaal paia* frothy stools* perianal excoratioa* 
failure to tbriwo* fefWMtt eaoreria were aoted*; 

Oatailad dietery history regarding the aature 
of feeds* date wti«a artifieial milk was started* was 
BOted* Hiitrittoaal history regarding the average asioittt 
of laoteins aad celeries cktasusiad was asseised* 

ZB tha physical exandaatioa smia stress oa 
idietiier the child hed sigas of malaatritioa* wnd 
Mydteetiom besides s geaeral eramiaatioB of other SfSt*a 
wee doae* 
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IHV£STI€m?IOItS 
Stool. Ex»Mttii«t.ton 

Gross Esaisliu-tiom s CXoor* odour* frothinoss sisl 
prossacs of raucous or blood usre nobsd* 

Mlerowsopic Exsralostioii t Stool ssiqpiss mmm 
sGKsraiQsd for tho prosencs of ova# eysts# partioularly of 
gisrdia sod mtMbmwm blstolytios# prss«ios of pus colls, 
and rod cells wucm also ootod# 

stool oiltore i Xo every cmmm stool celture eas 
doQtt St the tiino of adoisaioo# prior to aatiblotic therapy# 
stool pM s Estlraatlcat of pH was dose is all 
iasedistely after eollectloii# Xt was done usiof 
seasitiva aarrow range# p*o#H* paper# pH estiniatloa was 
doae both at tha tine of ednlssloa sad also at the tine 
of diacharge# 

stool for reeadiag sobetaacee s all the saRiples 
withia 1 hour of oolleetieo were: tested for redudag 
substaaees by Bendict*s test# 

fo S ad of leaediot*s reagsnt# S dropi of liquid 
stool was added sad boiled foe ebout 2«3 niimtes aad the 
colour chaage# especially ttm precipitate l^rsaat was noted# 
Xt zmged frosi greenish yellow l-f# yellow cataage 
and bride red 

' Xa case diere sucroee wes sum;>ected as the 
effondiag sugar# acid hydrolysis lisre doae# for hydrolysis 
stool filtrete was boilad with equal anouat of M/W HCt 
far Id aeeoads prior to testiag with beaedicts* rengeat# 
prtMenco of sagsr ia stool 3996 wss as swidwtKfe of 

sugar iatoloraoco* 
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RulMiT*8 tM«t 

hit tli4i mmiptma vmcm sfil»i«c‘tad 
whioh is fat test £or dtttsetiag tlis 

prmamcm o£ rwlucin^ substsuee In stool* 

l«»5 ml of liqttil4 stool was taksa in a tmmt 
To this was addadi 0*3«>O*S gn of lead acatats* fha 
solotioa was iKiilsd fos »24, isi» mmSL thto cooled* snlaia*' 
qcMKitly# 2*3 mH of stxoog liquid aanaonia was added to 
a^Kisa solotiofi* It was aqaia boiled for 2«4 idLa sad 
then allowed to stead S«10 mia* a |»iak or l»rick red 
preeipitate shoited soger ia stool «^le jellowish oe Aixtf 
white i^aeipitate showed aegatiwe results* If the test 
was aegatise 2-»3 ml of stroag liquid amsoaia solotloa was 
agaia atMid aad the^ solutioa was boil ad for 2-4 laia*- 
After allowiag resaltaat aolatloa to staad for mia* 
colour of precipi«tete was agaia obserswl* Hie last 
procadure was doa« aceordiag to aodified M&>a«r*s tast* 

Zaitiallf' 'the stool saiqpls was pre^pared hf 
suspaadiag stool la distilled water# ceatrifugiag ead 
th«i filteriag the siq»eraataat*: . Ihe filtrate was used 
dirtctlT* for chrosNitogrephj'* - 

hacmoMng thia laf'er idiroaiatograi^y (7liC| nethod 
was asqployad twiag silica gel as the sMdiiae» Isptregaated 
mm f lass slide* Hte solweat used wss a mAxtwtm of W* 
BiaduMOl* glMfial acertie^ ecid sod diatilled watec# satio 
of •Oeiiltd* tlia stool asi^plo aloog with pure atauadaed 
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aoiafeioB'of sugar i'ilc® lactosa# sucrosa# glaeosa 

ware plac®)4 mu tlia stltca gel slide using tlie fine capi- 
llary glass ^uiba* lftaa« the silica gal plate was Ici^t in 
glass cheaxS&%r which contained the solwwat* Wf capillary . 
action# the solvent rose on glass plata and in alsout 6«*t 
hours solvant tha top of plate* plate was rewovad 

acd driad in hot air ovan at iiO^C for about 15 Mn* fha 
chroraatogram was then stained using amiirarsal iodina dye*. 
Ihe sugar present in aampXm was .identified by visual 
comparison of the sas^la spot with tha spot of tha 
standard sugar sables and a qualitative astiiaation was 
done C Stahl# 1969}* 


2ha care was taken wIk> ware positive only 
lactose on chroaiatography* 

Two groups are ^ prepared on who are treated 
initielly with lactose free foreulaa milk Csoya based} 
and if stool culture report is positive# appropriate 
antibiotics are added to the regimen for seven days* 

Cases pf second group were fed on flK>ther*s adllc 
and one of the eomeonly used antibiotic (Amikacin} for 
fur infection was started and changed to approficiate 
antibiotics depending upon culture and sensitivity report* 
Atttibioties was ussd for seven days* If thMre were ne 
iaproveiMMnt at the vnd of seven days of sppct^iate 
antibiotics# treatmnt of those eases were swltctisd over' 
to treatsent snae as grovp first* ^ 




fhis study w«s coad\ict«d la %hm Dapartmaat &£ 
Pediatrics# ^tedical college# Ohanai. The stady 

raaterlal coraprised of children, admitted la pediatric 
ward with chronic diarrhoea# 

ttte period of study ■ sattended for a period of 
one year frow 10*9*94 to 15*9*95* iJuring this period 85 
patients adiaitted with chronic diarrhoea were studied* - 
Chromatography was done In Biochemistry 
Department# M*l<*.B* Medical College# Jhansl* Cases were 
considered as positive only when offending lactose was 
demonstrated by eluronatography* 

xa8U Z i zncidecNse of lactose iai»9leranee in 
chronic diarrhoea* 


Positivity 

Mo* of cases 

Pwremntage 

ss^jsr positive 

45 

52*35 

isetose positive 

32 


Zneidenee 

7l*l5t 



Zt is ervident from the tal>le X# o«Kt of 85 eesem 
of ehroiiic diarrhoee 45 casMi shewed soger positivity in 
stool os evidenced by ehromato^ac^y {52 *35%)* these 45 
eases fnrtiier siai»|eeted to ehromatogrepliy stodies it was 
seen emt of 45 esses 32 slnmred positivity ieetoum 
intolerance (71*1)^ • 
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TABLE XI I Af» Incldeoce of eh£Idr«n with 
intoloraiice. 


Age grot^ .Ho.of ea««a p*re«atag« 


0 - 

3 

4 

12. 

50 

4 - 

6 

9 

2 a. 

OS 

7 - 

12 

12 

37. 

50 

13 - 

18 

5 

15* 

,70 

19 - 

24 

■ 2 

6* 

:2S 


Table II shows that aaiclsaaMti (37*S0^} 

cases of 


with lactose latolaraaee ware ia the ag® grottp of 7-12 
aaoatha of age* MininuiR 2 l6m2S%) cases were ia t^e age 
group of 19*24 months* Xt was calculated that mean age 
grov^ of all the lactose Intolerance patients was 
9 eoaths* Yoongast child was 1^2 months of age and 
eldest was 20 montiis of age* 


TA^£ XXI f S»x ioeideace ia lael»>se iatoleraaee 
patients* 


Sex 

Mo* of cases 

Perceittags 

Melee 

22 

«8.75 

xeamles 

to 

31*2$ 


Mble ZXI slioiei tliat oat of 32 ehildcea 22 
(mm7S%) were males a»d remalaiag 10(31«2S%) ohiMrma 
were females* The male t f«aali ratio was 2*2 t I* 
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TABLE IV s Showing the 

aocio-eeonomic 

status. 

socio-economic 

•tatus 

Ho* of 
cases 

perc«tag® 

Upper class 

1 

3 #1-3 

Middle class 

§ 

18.75 

Lower class 

2$ 

78.12 

Hajorlty of the cases (78«12%) 

was from 

lower soelo-econcMMie ststiss* There was only omfi 

(3«13X> ease from i^er els as* 


TABLE V i showing the cmtrttional status according 
to imhmP-m Classificatloii* 

Grade of 
ifutrition 

HO»Of 

cases 

Percent age 

normal 

2 

i.25 

Grade I mlnntritlon 

i 

18.75 : 

Grade IZ auHnutrition 

10 

31.25 

Grade xxz malnutrition 

a 

25.00 

Grada ZV malnutrition 

s 

18.75 


V flilieif« iiixtrlt>ioiial of tho 

pMttlmtMrn Majority of tlia caso# ifora aiaff oriog eitlittr 
mild geaAm Miootritioa or aodorato grado of malautritioii* 
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TABLE VJ $ Showing administration of antibiotic# 
prior to admission. 


,’vntibiotic 

taken 

HO*Of 

cases 

Percentage 

Taken 


28 

87*50 

Hot taken 


4 

12.50 

Table VX shows that majority C87*50%> of 

casas cama to the hospital with the history of anti* 


biotic# administration prior th« adsdsaion* 


table: VXl t conp^aratiwa awaluatlon of sugar intoiaranca 
in patients who had received linreast wi.tk 
alone and artificial milk feed* 


Type of feed 
givimt 

Ho .of 

CHS## 

iki*o£ sugar 
positive cases 

Perce*» 

ntage 

Mreast milk alone 

2S 

14 

S6*00 

Artificial' ndtk 

20 

7 

3S«Q0 

alone* 





Table VXX alioifs that breast milk feeding was 
tha major canme of sugar intolsraoee# idiile sugar 
iatoleraiwsia witb artificial milk was Iwats i35«0lb()* 

Hitt tibltt VXXX reveals that ■ajoritf’ of 
childres C37»S0!k) raeeivsd artificial milk faeds along 
with braeiM; faed* Artificial faads consisted of eow*s 
milk and fmffalo*# milk* 
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TABJUii VIII s the dietary history o£ 

patients* 



c: of feeds given ■ 

^o*of 

eases 

Percentage 

areest eillk alcme 

9 

28*12 

Breast milk artificial 
Ccow*s/buffalo*s) milk 

12 

37*50 

Artificial milk alone 

S 

15*02 

Milk 4 semisolids 

6 

18*75 

IX X Shoving symptoms and signs 
of adtsission* 

at the tiM 

presentifig manifestatioa 

9o*of 

pereexttagm 

1. 

mtmry diarrhoea 

28 

■07. 50 ' 

2» 

Seiiiisolid consistency 

9 

28*12 

3* 

w^WWmm 

IS 

56*25 

4* 

VOMitifig 

14 

43*70 

5« 

Alxdonlnal distensioEi 

'12 

37.50 

€* 

Stool fregi»eiK;y « 




.^5' . 

fciii*. ■ ■ 




5 * 10 

^ 12 

37*50 


10 • IS 

IS 

$6*25 


7is 

2 

6*25 


perianal exceoriation 

24 

75*00 

S* 

Signs of vitaaiiii iS«£ici«acy 

s 



mtamln A 

2 

6*25 


Vitamia 9 

4 

13*50 


vitasiln C 

1 

4*13 
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Tabl« IX shows that 28(87.50^} cas«s presaatad 
with diarxhoee of watery consisterncy. Almost all of thati 
had fever along with vomiting* Abdominal dlateissloa was 
seen In 12C37*S0'XJ cases* Stoo frequency was more thaa 
10 motions per day In 18(56*25%) cases* Perianal 
excoriation was seen In 24C7S1&) eases of chronic 
diarrhoea with lactose intolerance* 


TABLE X i showing the dehydration score according 
to AiDUSeo). 


Degree of hydration 


Mo*Of 

cases 

Fifeirc 

Plan A (m dehydration) 


9 

28*12 

Plen B (sonw dehydration) 


17 

53*13 

Plan C (Severe dehydration) 


4 

18*75 

l^hle X shows that out of total 

32 cases# 17 

(53*13%) cases presented with some dehydration and were 

in plan B dehydration eeore according to ' 

WHO (1980)* 

TABLE X2 t lowing associated systemic diseases* 

diseases 

Bo*o£ 

caaeai 




s 


/ 25*00 

sncOB^alltls lUce disease 

3 


9*37 

Malaria 

4 


12 *50 

Severe anaemia 

2 




Along with protracted diecrlmee# 17C$3«i29i) 
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cases Isad some or the other systemic illness* Pradorai- 
oaotly of resoiratory tfecttona* 4(12*50%) cases were 
suffering with malaria# 2(6*25%) had severe anaemia* 


XXI t ahowing the duration of diarrhoiMl* 


miration (days) Ho*of eases 

Percentage 

14 « 28 

27 

84.37 ■ 

7 28 

5 

15.63 

Itehle XII depicts that 27 (84* 3?%) cases were 

having ehronie diarrhoea with 

i lactose intolerance from 

14>»>23 days* Pest 5 (IS* 63%) 

eases were presented with 

more than 28 days duration of 

f diarrhoea* 


tabu: XIII t showing stool 

examination* 


stool Ky ion 

““ToTof 

eases 

Pisrcentege 

Physical characteristics 

24 

75.00 

fellowiiri^ 

24 

75.00 

Oreanish yellow 

8 

25*00 

KicroaoQ^ic t 



Eoiadd wona 

3 


Roc3t worm 

mil'. 

m 

Unsiiibai 

2 

6*25 

Olardia 

mu 

• 

cells 

4 

. 12.50 

fat gljalhiiles 

m-' 

ini' ■ 

Stool enltnre i 

E* Coli. 

3 

9.38 

Mgmll 

I;, 

3.13 


In 7S% of cases admitted with protracted 
diarrteea the laci^ae intolerance stool was yellowish 
and frothy* Pus cells were detected In only 4(12.S0%) 
cases and ova of rotisd worm seen in 3(9*38%) cases* 
momhm were present in 2(6*2S%) cases* no §iardia and 
hook worm seenlTahle kill) 

Stool citltnre revealed organisms in only 
4(12*S0%) cases* ‘Xlte predominant organism was £* <3oli 
in 3 cases and Shigella was fotmd only in I casell^able XIXX) 


TASLE 5CXV s Showing pH in stool of lactose 
intolerance children* 


stool pH 

. ho*o€ cases 

Percentage 

i *0 

8 

25*00 

5.5 

18 

56*25 

5*0 

4 

12.50 

4.5 

2 

6.25 

TOf AE 

32 

100*00 


At the tSsie of admission# 18(56*2S%) cases had 
stool pH of 5*5* pH of maj^ity of the cases ranged 
faMStween 5 to 4* !!tie stool pH was 4*5 in only 2(8*25%) 
caseslTshl* xiy) « 

mt of 8 $ cases pressing with chronic 
diarrhoea# SI showed evidmice of redneiog snhsti^e hy 
Benedict's test* Majority of the eases had reducing 
sugar (§*25 to 1*9 gii%) in stool* only 10(22*33%) eases 
bad more thisi 3 91 % of sagar in stool (fable scy) « 
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TABLE XV t Stool reducing siabstaace* as datectad 



by 

Benedict *8 test* 



coloxir Bud 
preclpitats 


Range of sugar 
(gs%) 

No*Of 

eases 

Perce- 
ntage ' 

Greenish 


0.25-0*90 

16 

35.50 

Yellow 


1.00-1*90 

16 

35.50 

Orange 


2.00-2*90 

9 

20.10 

Brick red 


7 3 

10 

22.33 

TABLE XVI S 

Stool reducing substances 
by Ri;^ner*s test* 

as detected 

■Colomt of 

praclpitata 


Ho*of 

eases 

Percentage 

Pink (Poattlva) 

48 


55.80 

white (Me gat Ivs) 

37 


44.20 


iras |»ositiv« in 48 CSS* 80%) 
e«s«s wtittiTiNis it Mas asgsti'fs ia 37(44*20%) easwi* 


TAlLL XVXX I Oosparativs svalaatioii of 3ttaaidict*s 



and 

Rubner 

*s tests. 




Test 

True 

tve 

True 

-ve 

False 

♦ve 

False 

rnim 

sensi- 

tivity 

Speei- 

f Icilkv 

Ben edict "s 

45 

40 

6 

3 

93.70% 

86.90% 

iiubaer's 

45 

40 

3 

4 

90.45% 

93.02% 


Oa eroHparativft svaloatioo it was obsarvad that 
thara iir«r« 4 falAw positiiNi «as«s witli B«oadi«t*s tast 
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Goapsrad to OQl. 3 f 3 eas«8 with Eiabneir's tost# and 
tlners wr«r« 3 falsa negiatiira easas with Benodiot's as 
coiqpared to 4 faiss nagatiira Rnhnar's tost* Itius it 
was cooeliaiad that Banadict's test was isoira sansitiwa 
(93«7X> as co^parad to Eidmar's test C90#45%)# hot it 
was lass spacifie as eooparad to Hobnar's taiHt 

C93«02%) (fabla xvxzK 


rmm XVIZI t stool ohronatograi^r* 


last 

I3o«o£ easas 

Pare«otaga 

Sogar positiwa 

45 

52*80 

i Sing la 

32 

70*90 

t .Moltipla 

13 

29*10 

Segar ^agatiwa 

48 

47.20 


Out 'of 85 easas# 45 waca positiwa f&r ehxmm» 
to^raplif* Oot of thasa 4$ positiwa oasas# 32 C78*9XI 
oaswi ttara siagla positiva for laetosa m<i smMadm§ 

13 wmcm waltlpla positiwa* 48 C4t«2%| oasas wmtm mgMtiwm 
fOr ohromtogv^asdij* 

^•bla XIX allows that ^monf warioos aa^sxa 
pTMi^t in tha easas# laotosa was tha pradoniaafit* It was 
saan in ehroiaatogprapliy in 3aC78«909(l easas wiiac^s BNilti«» 
pla sugars wsea fownd in t3(39«i«) easas. It was 
wi«ii glaeosa# soerosa sad galaetosa* Hiara was a 
■ tloa of laotosa with glaeosa in 4C8*itM) easas# Tha 


eoai>la«tiofi of lactose wltli sucrose was present in 4«4% 
eases* Mtile nitxltlple sugars contoinatioB of lactose# 
sucrose aodl galactose was in 6(13*30%) eases# wiieraas 
the cosi»inatiofi of laetose# glucose and galactose was in 
onlf t(3«l3%) «sase* iio more than three sugars war# 
found in anjf easa* 


TABIM XIX s Pattern of sugar tolerance as remtaled 

chroiaatograph]f* 


type of sugar. 

ilo#of 

cases 

Percentage 

Lactose 

12 

f0.90 

IjMSleOS# mid 

4 

3*80 

Lactose imd sucrose 

2 

4*40 

Lae toseeglucosiM^galac tone 

1 

3*13 

Lactose^sueroseegalaetose 

8 

13*38 


iMscor^im to table xx« out of 32 emm, 18 
cases war# kept on sojfa bmmmS. imtemm ism' f omnia 
tharapjf# li C34«4%) cases w«re kept on antibiotic ' 
tiwnri^ alone* imtf three esses were treated with anti* 
Motics plus soya based lactose free fomnlae# while 
5 eases needed additional aiytianoid>ic therapy aloa^ with 
soya basad fomnla and antibloties* Chily I case was 
treated with antifinigal . ^plus antibioties and soya 
based laetose free fonaale* 



TABIE KX t Tcmmtsm&t givtsu In chronic diarrhoea d«e 
to iactoaa intoleraiKse* 


thmtApj 

' iio«of 

casas 

Pereantaga 

Soya based iactosa - 
frea foroniXa alona 

18 

S6m2S 

AntiMotics a Iona 

11 

34*40 

antibiotics 4> iactosa 
fraa ndllc. fonniia 

3 

9*38 

Xntravanoiis finid therapy 

id 

50*00 

Other therapy 



Antianoabicasoya bmmmd 
foraula * antibiotics 

5 

15*62 

^itlfimgai t aoya basol 
iactosa free fonenia* 

1 

3*13 


tAMM XXX I Rosponse of soya hmmmSL lisstosa fraa 
fixriBSia in days in tS easas* 


Response 

(days) 


Percentaga 

0^-5 

5-7 . , 

13 

5 

72*30 

27*70 

total* 

18 

100*00 


Xndola XXX shcMrs tha rasponsa of soya l»asad 
laetosa fraa foriial.a tharapy* 1 3 {HE *30%) easas raspoadad 
ifithin S days of thmrapy* Sot mwm a singla ctasa naadad 
tharapy tsayood 7 days* 
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tmm XXXI t 

Response of 
11 cases* 

antibiotics 

alone in 

Response 

(dsfs) 


Ro*of 

cases 

Percentape 

1 

m 


m 

• 

5-7 


4 

34*40 


Tt^lm XII mhows that oat of 1.1, cmsma leapt oa 
aotihiotiea alema oalf 4 (3$*4!4} easaa irora a^fnptoras £i:a« 
wittiio S«»7 Saifa# 7C$3*€§%) casaa w«r« swltciiadl pma: 

to ao:fa haaoi laotoaa frae foriRttia a£t«r 7 dajfs of 
tlMirai)^ as mhmm in tahia I¥* All of ttiao itaspoi»S«4 the 
therapf Cloetose free sofa based) within 7 dsfs of 
initiation of sofa bas<i^ lactose free diet* 3 cases 
responded within 3 dsfs and remainingt 4 cases were 
responded within S Hsf s of therapf • 


TABiM xxill i Cases ffsitchwi ower to mjfm 'based 

lactose free fomnila »illc« 


Rejiqponse Cdafs) 

KO«of eases 

Peresntase 

0 — 5 

i 

43*00 

5 - T 

4 

57.20 

7 7 

m 

- 


l^e tm»m whic^ were kept on astibiotie alone# 
bed other sfsteniB dieeases also* Onlf 7 eases not 
respondiof to sntibiotie th^rs^ wMre snpplesMBted with 


sofa basad lactoae fr^ fortmlai. All o£ them rasfOQdad 
nitb tb&s thafapf withia 7 days as sbotra ia tmhlm X¥« 


TA&I£ X3CI¥ t liitlbiotics used in ciironic disrrlioaa* 


Antibiotie usad 

!iO*o£ 

easas 

p^arce- 

ntaga 

HOsOf casas 
raspondad 

Aiailcacin aiona 

7 

€3*i0 

3 

inaiilcacinaCafotaxim 

4 

34*40 

i 


¥id»l« KXXf sboirs thab out of ii oasas# 7 
C63«60%> easas wmm tbaatad wit^ aaikaelita aiona* Of 
i^aaa 7 casaa onlf 3 cmms raspoitdad to tbarapf* Ai^ 
tba otbar 4 (3&«40%) oasas wara txraatad Mitb amDcaoln 
plus cafotaxl*. Of tbasa four easas oalf oaa caaa 
raspoudad tba tbatapf* Thm ocgaaisiMi (E« %ll and 
Sliigalla) wara sansitiira to aaikaelii* 

7ba easas which wara traatad with ahtl.£uogal 
atiii antiaso^ie timxmpy war# not iaeltidad ia tlia studf* 
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DISCP3SI0M 


0iajrrlK>«A is one of the opst Important puibiie 
health problems and a major canse of dea^ among infants 
in the developing eomitries* Zn vast majority’ of eases# 
diarrls^ea in infant is self limiting and eansed 3:^ viral 
or ktiovn pathogens which are idenf led by rontine stool 
cialtnre* Zn »mm infants honever inspite of the ordinary 
s«g>pcirtive nwtasnres instituted daring Idle diaridioesl 
Spisodes# diarrhoea continues protracted period* sosm 
of these childrsm are fonod to have developed intoleraisse 
to c«clK>hydrat« cos^ponssit of milk at liie sasMt time* leading 
to pespetmtion of diarrhoea with its conswpiences* 

AccMirdinf to presmit study# conducted at the 
iSepartsHint of Pediatrics# MlorObiology and aiochemiatry# 
ii«X««8« iledical College# ^ansi prevalence of eerbohydrate 
intoleraace Iji rtironlc diarrhoea mas S2«3Si^ Chandra «t 
al C1969} lused stool pH estimation along with oral 
lactose feeding ti»t to diagnose Isetose intol^anee* 
thus# they detected lactose intolerance in S4% of eases* 
Paddy et al C19t2^- nsad similar methods and 
detected intolerance in 3f9t of cases* Cdani et al {lt?dl 
ra^orted prevalence rate of 9#329t# bercher et al (19775 
using stool pH estimation alongwith estimation of radncing 
agent content of stool reported a jarevalance rate of 24* 
f<Nr o«El»cdiydrate intolscmnce* 
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Bhair« at aX (1983) «??!ployed stool chroma to- 
gra^y and raportad a figmra of 35,7% prevalance rata# 

2n 1984 Datidsoo «t aX oaad tha iwach acclalmad l»c«ath 
hfdrogaa t«st aad detactad 50% pr&v»lmacm rata# 

Wrmmt stody which wmm maiaXy coeMsarttad alxntth 
pravaXaiKStt of X«NSto»a iatoXaraoca io pxotractad diarztioaii 
raportad in 7X«i% of caaaa (Tabla 1) idiiXa 13# 3% had 
ImstoiBm ia addition to gaXactoaa mt»d siieroaa# latctoaa 
latoXaraiiea was obsaraad in S#@% caaaa# whiXa Xictoaa 
and gXocosa trara aaan im 4*4% of casaa* TfipXa sugar 
vis# loetosa# sucrose and gaXaetosa was prasanr in 
X4#43% eases* 

Boifia at aX (i9i5> studied acquired disaccha* 
ride intoXaraoea in naiXK^surishad eliiXdrao# Biaaeeharidia 
ihtoXicamsa was foimd in 52 % of casas# The pradoniaaat 
sugars dataetad in their study were Xaetosa* fXoeose ^ 
and galaetosa* 

Udiiil at aX Clt7d) in their study dataetad 
Xaetosa in stool in 3Q% of ensas Mid Xaetosa 'Mth 
other supnrs in another 30% of eases* Sucrose alc»a was 
seen in 20% of eases and gXueose alone in the reneining 
20% of eases* Hie iatciXerM»ea to naXtose and ^naetoae 
was rare# in their atudy* 

iSSfrsepii at al CX97il raportad in their study 
an ineidweee of 30% of auger intoXerance in refractory 
diarrhoea# diagnosed toy thin lay*®' idiroiietooraplif • 
ieetoaa alom was saaii in i0% of casMi# 
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Vimsmat. et al (1979) raport^ad an incidamia of 
59% for »ugme intolaranca in ^n^a diarrhoea. la 4m of 
eaaaa it. waa single sugar intolaraoca Oaing laetosa wltila 
in the rest of tlia oases imaltipla sugar intolarancsa vis* 
glvoosa# snerosa and galactose was oOsanrad* 

jmsari at al (1979) reported in their studf that 
lactose was detaetad hf chroraatographsr it all the eases 
of sugar intoliuranee* Besides there was intolerance to 
sucrose and galactose in 40% and 20% cases respectively'* 
ihave et al (1983) using chroma to graphy* 
observed single sugar intoleraisee in all the cases* Xn 
70% of cases* it was lactose intolerasce while glucose 
and sucrose intolerance was seen In 15% of cases each* 
Ashc^a et al (1983) reported an incidence of 
68% sugar intolerance using chromatography in chronic 
diarrhoea* lotoleraiwe of lactose with galactose was 
seen in 36% of cases* Laetosa with glucose was eeen in 
4% of cases* triple sugar intolerance with leetose* 
glucose and galsctoaa was saen in 16% of cases* Only 
sioiiosaccharides were seen JUi 17% of eases* 

icarahoesogles et al (1994) reported an 
incidence of 11% of eariK^ydrete intolerance in ecute 
diwrrtioee* They obaerved in 6^ caeea the auger wee 
glueoee «sid gelaetoee* 

fhe preeent study showed that lectose iatolet>» 
enoe was predoniaantly Cfsl»ii ZXI a pcoblesi of ttwi latter 
half of infancy* 37*98% of ^ caaas in this study ware 
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hmtwmn 7»12 mntha of a|p with pmeik liK;id®nee at. 9 
wonths* In tli« «tii% conducted by c^iai et al (1982) tba 
peak ificid«Eieo of cM'bobydrato intolatanca was 16*63 
nontbs* 

Hian and niaadari at al C19@9) obsarvad In 
^^baAr study tbat tha ioeidaace of paraistaQt diarrboaa 
was big^ast sMong tbosa agad CMll wontbs* 

Msn&c^lng to Hnttly at al (1989) highatst imsl* 
danea of pajrsistant diarrheas was among cbiXdran niidadr 
6 aionths of aga* Bbaa at al (1989) and Ebrabin at al 
(1990) also stated that naan aga of parsistiMit disiorboas 
was batwaan 8*9 nontbs of rngetm 

A recent study# oaiwansyagam at al (1993) 
reported that the mean age of children with persistent 
diarrhoea under 2 years of age was @*S months* 

fhat male children are more predisposed to 
deeeli^ lactose intolerance# has been found in several 
other studies* lbs nale mA feaale ratio as obtained 
in this study was 2*2il (Table XII) * Trotmee et al 
(1^5) found a nale to f^sale ratio of 3t2 in ease of 
carbohydrate Intoleraiiee* 

The iMile preponderance could -be a refleetiim 
of the traditional Indian family taking nore interest 
in the mele child in ell sphwres including medical 
attantimi* Xt could also perhapa. be explained by ..tlM 
fact that tha gane oontrolllhg ayidhasis of immiaaoglobnlitt 
ia located m tha x chsomosoma* Since fwmiles are 
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horaozygou* for x chroraosome# they have higher level of 
imniimoglobulln with sebsequeat; higher level of resistance 
against invaalv® micro-K>rgaiil3ms, 

^cording to table XV, , out of 8S cases of 
chronic diarrhoea# 78»12% case* belonged to the lower 
*oclo«>econgmlc strata* This is possibly because poverty 
is associated with malnutrition# higher incidence of 
infection# la«:k of education and proper hygiene* parental 
ignorance and' poverty lies at the root of the problem* 

M;cordlng to table V# 56*25% of the patient in 
this study had grade IX and II malnutrition* 18*75% of 
grade IV seilnutritioii and grade I also 18*75% was present* 
aemalning 6*25% had normal nutrition* 

In 18*88% of Infants above 11 months of .age# 
grade- IV malnutrition was observed* The above results 
es^asise the Incareased Incidence of malnutrition above 
11 laontha' of age# prcft»ai>lf associated with weaning 
diarrhoea and the fact that sugar intolerance can occur 
.in ail nutritional groups* 

MfshiteK et ml (lf7l) found a positive correla- 
tioii with increasing severity of malnutrition* udani et 
al (1976) reported sugar intolerance in all mitritional 
group*. moMP et al (1977) found a hi^ incidence of 
intolerance in well nourished children. Krause et al 


(19il) show^ 50% Incidwice of sug«t intolerance in well 
nouri^d bi^ies after acute enteritis, trounce et al 



C1985) reported th*t i!iajliiiatril:ioii predisposed to lactose 
malabsorption after acute entisritis. 

Protein energy malnutrition CP£M) Is associated 
with diminish^i neutrophil functioUf chemotaxis and 
phagocytosis# decreasad opsonisation# diminished T cell 
response# diminished sseretery IgA level which tend to 
p«cp«tuate the Infection and further aggravate laalnutri- 
tion* file lower levels of proteins in protein energy 
malnutrition prevent quick regeneration of destroyed 
intestinal epithelium* 

According to table vi antibiotics had been 
administered to 87*50^ of cases who developed lactose 
intolerance prior to admission. Kmmz et al (1975) 
reported that 71X of Infant# hi^ received one or more 
antibiotics* Davidson. (1984) refsorted that 37% had 
received antibiotics# perhaps the antibiotics by altering 
idle flora of the intestinal and by destroying the Inrush 
border ^i the I tiaa# also had a xo l@ to play in the perpe- 
tuation of the diarrhoea. Ooulet et al (1995) described 
the epithelial and basement membrane abnormalities in 
lntra«!tabl« diarrhoea of infancy in his study. Hie study 
revealed villous atrophy with issrmal or hyperplastic and 
refiBierattva cryptae# normal cellularity of lantina - 
laaseoterii pro^ia and no signs of T cell activation, tlia 
main histological features are eplihelial dysplasia with 
focal crowding and disorganipatioe of surface eaterocy^e# 
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Ps®uaoc 3 fstic formation of glands and abnormal regenera- 
tive cryptae* On sttidying the basement membrane components 
with polyclonal antibodies on frogen specimens they 
observed that there was faint and irregular deposition of 
laalna at the eplthelim lamina raesenterii propria inter- 
face* whereas deposition of heparan sulfate proteoglfcan 
were large and lanwllar. They concluded that modi fl cation 
might' be related to epithelial abnormalities and to the 
severity of this neonatal diarrhoea* which resisted all 
treatment necessitated permanent total parenteral 
nutrition* 

Mndnistration of antibiotics Indisteriminately 
during an episode of diarrhoea induces destruction of 
intestinal epithelitkfi and subsequent su^ar intolerance* 

Table VII showed .breast feeding was the major 
cause of sugar intolerance* Out of 45 cases .more than 
50% showed sugar intolerance while only 35% of cases ffisre 
sugar positive to the patients of lactose Intoleraiice* who 
received artificial mlllc alone* 

leccrding to tidal® : Viii out of 12 cases of 
let^se intolerance 28*12% of children In this study were 
on breest .-''feeds alone during the diarriuaeal episodes* 
while Tfm%% received cow's and' buffalo milk in addition to 
breeirt milk* since the Inctose coi^netit of breast mi Ik 
is highar* * inf mts cm breast Mlk are probably more prone 
to develop lactose intolerance* i^ve children who ere 
eaclusiiNity given artificial feeds had also developed 



lactose Intoleraace and 6 children who developed lactose 
intoleranc® were on breast iiilk and semisolids* 

The stady showed that breast feeding did not 
prot«:t a child from developing lactose intolerance* 
sazwal «t al CX992) reported e muoh higher 
risk of persistence of an acute diarrhoea with liquid 
animal milk than with spray dried infant formula# when 
coRi>ar«d with breast feeding as the reference risk* 

“Ihey study does not explain whether the results 
are related txt reduced antigenicity of milk by exposure 
to high temperature during spray drying or the lower 
osiiolarity and solute load due to the lower lactose 
content of infant formula* 

As is evident in table IX that majority of the 
children with lactose intoleraiKse had diarrhoea 

of watery consistency while it was semlsolids in consis- 
tency in the rest of the cases# laider study* Other 
Important symptoms ware (56,25%)# vomiting 43*7%# 

and abdoiainal distension 37*50%. of cases* Diarrhoea and 
frequency of stool in sugar intolerance has been attribu- 
ted to bacterial fermentation of undigested intestinal 
contents and the ossotic action of . large amount of 
unabsorba^ sugar* . . 

Perianal excoriation was foisid in 75% of cases 
which was positive for lactose in the present stisly* 
mml et al (1982) Mphasised this fact* However# the 
seserity of perianal esscoration did not correlate with 
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th« «xtmt of Hialabaorption, perianal excoratloa 

subsldeti spontaneously on withdrawal O'f offending 
sugar (lactose)* 

?»ccording to table XI associated systswilc 
disease at the time of admission was seen in 53»12% ©f 
cases* Among the majority of the children (25^;) were of 
acute respiratory infection* 12*5?4 of malaria# f*37?4 
sufferiNl from MHsephalitia like illness and remaining 
d*25l4 cases had seware rnmmsimm ffowever# the disease 
showed no correlation to the dewelofment of lactose into- 
lerance* Syst«iic disease would have probably contributed 
to lactose intolerance by necessitating further adminis- 
tration of antibiotics* 

icifshits et al (19711 mi^hasised the fact that 
systemic infection prevented the ^t from regearating 
destirayid epitheliioi* i>e8troy«d gut epithelium* liesides 
increasing the higp^er intolerance# facilitated rapid entry 
of pathogenic micro-organ issm and their tOKins into blood 
stream and prodnced septicemia# endotoxemia# hypersensi- 
tivity to vMtioiis inroteins etc* According to tliapa et al 
{19941 intraetabla diarrtKiea othfisr associated infectiCNcts 
were septicemia (22)^1# bronchopieiraaOBia {d%l# meniiigltis 
<4*1 and urinary: trecft infection in 3% of cases* 

yitwidn ttef icieoey was also shown in tiM present 
study* Xt was shown that out of 32 oasaa of lactose 
iad30ler«M«e only 7 <21 *@79^1 were foimd with 'vitaiain 
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deficiency. Two cases were of irttamln h deficieiKiy# 4 
cases were of ifitamin B deficiency aiKi only 1 ease of 
iritamio C deficiency. fUapa et al (1994) obsenred in 
their study that about 10% of -diarrhoeal cases had ewldenee 
of iritamia deficiency. 

The Btiisroscoplc exairii nation of stool showed that 
stool were greenish yellow with foul smelling and frothy 
in 7§%-q£ cases. .Udani «t al (197&) emphasised that stool 
are large, watery at the time of admission greenish or 
yellow in colour, usually had sour smell and often 
contained tmxim in case of sugar intolerance. %asari - 
et al (1979) reported .that in 76% of cases stool were 
large, frothy imd sour smelling. 

Hicrosoopic examination revealed pus cells in 
I2.S% of cases but no fat globules were detected In any 
of the cases in present . stuiy. 

IMresenee of large nunbers of fat globules on 
stool microscopy in children with lactose Intoleraiw!* 
would have suggested concomitant fat malabscrptlon* 
bifshita et al (1971) reported ^t steatorrhoea eott.ld 
soeietimea be associated with sugar intolerance. 

amoebtasis was seen, in 2:(i.25%) eases bit 
giardiasis was not seen in asy of the case. Xt is an 
important protoaoa which may cause lactose inbaler ance and 
p*ol«Nagation of dlaarrboea* E.Cbli was seen in 9.38% of 
oases idiile atiigalla mps seen only in 1(3.. 13%) caaMi* 



Romid woriaa w«r« seen in iMresent study In 3 
(9m3B}0 cases## tout, ao hookworffli and other parasites could 
be det«C!t«d by aSxuroscoplc examination. Mian «t al{1989) 
reported established enteric pathogens during initial 
illness in 4§«4% of persistent and S5«4% of acute 
diarrhoea* Pathogens isolated during persistent episodes 
include i:*CSoli Ct«3^)« Salmonella spp (4*7%)#0o«!pylobaeter 
(4«1%|# Shigella spp {2*3%)# E.histolytica (2,3%) and 
Potaeims 12*3^ of eases* 

pat iwilidjsorptioa could be due to deficiency 
of the ensyme glycosyl c«ie»idase which splits glycosyl 
cerainide pr^ient in milk fat ueslcles exists as a 
ctmplmx with lucrtase# ear due to dc^sonjugation of bile 
salts as a resudt of eolcxEiisation of small intestine 
of anaerolNis* 

the pB of the stool was found to be a useful 
guidelines towards the diagnosis of lactose intolerance 
as obsorsed in the present study* the mean p« of the 
stool in this study (table XIV) was 5.5 in 56*25% and 5 
in 12*5%, idiile 25% cases had of stool 6* Out of 
32 cases 2 eases had pH 4*5* : , 

Durend et al (1961) and Davidson (1967) stated 
that stool pH of less thsn 6 was characteristic of 
dlsaeciiarlde mslsSamtstpttem that was a reliable 
indicatwr* bifshifc* (if 71) erait^asised that stool pH was 
a reliidble iadieator* Hdani et al (1976) in their sti^y 
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reported that stool pH was below 6 in 6i^ of cases. It 
was also noted by authors that ssMCeatar the amomt of 
sugar that was detected in the stool leaser was the pH 

snsart et al (i979) reported that pH was leas 
than i ^ In 67% of cases of sugar Intolerance. Howower# 
oral intaJce of furasolldine aai neomycin and delay in 
the perfomance of test tended to increase the stool 
pH despite the existence of sugar intolerance* On the 
other hand infants wildi metabolic acidosis passed stool 
with acid that gave false gctsitive indication of 
sugar intolerance. 

HCMlchael et al (1930) reported that stool pH 
was highly finctuant and iinreliable in sugar intolwtance . 
iSiave et al (1933) also agreed with the above stateiaent 
of Hcffichael. However# mnaensus of opinion at present 
is that stool pH could be used as a rough and quick 
screening t^st for other diagnostic measures to follow. 

In present study Benedicts test for reducing 
agent in stool jrihowed 0.2II«^.99 gsd4 sugar In 3$.S% m&& 
1.00*l«99 gsTK sugar also in 39«S% Of oasos^ idiile siore than 
3 gii% sugar was present in 22.33% of cmmm CMble XIV). 
ilenMrfer# presence of reducing agent in stool was not 
syaonytaous with sugar intolar aaea as six false positivo 
cases wore setn which mltisiately did not show evidence 
of sugar chr chitsiatogfrs|dty» 

Udani et al (19761 pointed out that there are 
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manf imett&wm uliieb a££«c;t<ii tSie otitcom o£ 'this 
l^isaring an apisodUi of diarrhoaa* , i£ tli« child it on oral 
ri^fdrati^on solution soits anomt. o€ glncosa contant' in 
oral rah]rdrati«3«t solution would ha areratad In stool as 
a rasult of intastlnal hwexfm Iforaovar* if tha lactosa 
daficianc? of tha intastinal apithalim was only partial# 
part of tha lactosa was split into its conponant sKHiosa- 
e^mridas that appaarad in tha stool to giva a falsa 
positiva tost wi^ laaadict*s raagmt. in all casas of 
prasant study aacaaination of acid hydrolysad spselnan of 
stool filtrata was dona in ordar to datact sucrosa in 
stool* 

In prasant stisly ttfbla xvil showad. that Ba^nadicts 
tast was sansitiaa in 93mf% hat spseifieity was 3i*96l& snd 
Rnibii«r*s tast was sansitiwa in t0*45?t casas snd spseifieity 
was 9$*029<> of casas* 

It was found in tha prasant study that 3ansdict*s 
tast %iss isora sansitiira tast as conipsrad to iiuhnar's tast 
and spseifieity of Habnar's 9mt (§3*92%) was hi#! as. 
cc^parad to lanadict's tast iB€*9m i*a* Riim«r»s tast 
was a«ch spaelftc than Banadict^s tast* 

din^ at al {19f 1) ri^rtad that sodifiad 
R«hnar*s tast was amra spacific tast for dataction of 
sugar in stool* 

in this study oral and lactosa loading tast was 
not dona# as nany suthors hswa pointed out various 
disadm^tagas which linit tha asa of this diagnostic 
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t«»t» Lactos# loading t««t aiay resnXt in bouts 

of dtarrtK»«» sod i^iqoirss rspcatsd coXloction of blood 
wliiisli liomld b« ttoseesptabls to aaay partots# 

0d«ai «t al (ittl) potntod out tlist sugar 
loading tast was raraly naeassary ia routiua practioa 
and would ba tiaaful ouly i» oasas which showad a clinical 
pietura of sugar iutolaranca and raspoi^ad to wi^tdrawal 
of tha sugar £xoa dint* but did not stunr auidaaca of 
sugar in tha stool* 

stool chxoiaaboipraphy though a vary tldious 
proeadura was foisid to ba au arealleot* high sausitisa sad 
ralitbla indicator of tha prasanea of sugar intolarwaea* 
£aan adld dagraa of sugar intolaranca could ba dataetsd 
by tdsis aarthod* In this study lactosa alona was obsaruad 
in of caaws# . 13*3% casas had l^toaa along with. 

galactoiM aod mmmsm intol^aranea* Ona easa showad 
lactosa with gluetHia pod galaetosa* 

Isctosa along with glucosa was found in 3*S% 
and lactosa along with suerosa was found in 4*4%*..:.. ih»t 
nora than thraa sugars wars found in any casaCfsbla xvxxi 
and J33CK 

Stool throaNitograp% has baan hailai as a 
cors«r stona* pcocadura for tha diaiposis of sugar 
iutolaranca Is^ iowis^ Ci9Sll and iiswarth C19d3l* 

Bowia at al (ItdSI studiad acgtirad dlsicttyarida 
Intolaraoca in atalnutrition* bisscidiarida intolaranca wmi 
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•••a in 52% of tlw eaftos vlii^ wmcm aiagnosoa inf chros»«to- 
grai^y* pim^Minaiit sugar* w«r* l«cto«*» 

gloco*# and galactos* In varying aaeinnt;* 

Ofiaai mt ml (IW) in thmlx stvAy d*t*cf»il 
e)iroi!Hitogr«|^7« Imestmm in stooi 30% of eas** and lae«osa 
wttM otiiar angar* In 36% of casas* Snerosa alona wmm mmm 
in 26% of oaaa* and gincoaa alcNsa in tha saaainingi 26% of 
e*aa*« 

KxemSBxmm^lu a% ml Ci9t4> raportad tha% thin 
iasrar chronatographsr tihan dona in eoniuiMS^tion with faeal. 
pH datariiiiiiatinn and clinitaat tahlat assay sMthCKl# was 
snggmtad as a nsafni aat^nid in oonfirsdng^ and sugipia* 
samting tha rasnits of thasa tast* 

TRE&TMEHT 

In tha pratfimt study traatmant was giwan in two 
groins* Ona groin? of 18 patimts was kapt on soyahasad 
laetosa fraa milk and in sacood gronp of it easas was 
traetad with antibiotics alona# Raaiainiag throe oasas war* 
tsaat<idl with antibiotics along with laetosa fraa forwala 
aiUt. $6% casas ragnirad imisxmwmmm tharapy. , Casas 
which raqnirad othar thierapy such as mtlmaomimle ant anti- 
fnngal wara not ioclndad in this study (fabla xx)« 

It is awidant fx&m tabla XX2 that out of 18 easas 
13{72»3%> easas raspondad within S days of therapy by soya 
iNssad sdlPc raaninlng easas raspondad within 5»? days* Hot 
mmm a singla easa noadad ttwarapy hmfomA nora Hian f days* 
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®ii3i em&lwXmd that by Mitl^oiaing tli« off«ndi«g 

sugar lactose the response was 100% within 7 days and 
the children becoae syai|)toa free* 

haleolai et al (1965) advocated the practice 
o£ withholding aiUc in protracted diarrhoea* 

^yabeeii pr^^taratioQ were suggested as a 
lailk sid»stituted by Mill and Stuart C1930)* 

Itar^disr et al (1930)* ihan et al Ci9S3) and 
Shave et al (1903) have esphasised that thara wms-. be 
intolarance to low lactose forseulae.^ due to associated 
Bdlfc proteiii intolerance and gluten sensitivity* TO 
cc^ sdtii such situation* autlsars have devised »mm 
diets pr^ipared £s&m locally available ingrediimts* 

' OpinlOii differs as to when sd lb diet should 
be restarted* iwscordiai to Jeffrey et al (1974) it 
would be restarted aftisr i0»14 days while Bevidson et' 
el (1978) advised a period of at least 4 witeks* 

sccording to s^iih and HaDcar (1980) cnral 
feeding should be restarted as early as possible at 
least partially* The auth^ opines that enteric feedings 
have a troi^ic effect on the hypoplastic or dauaged 
intestiiial asieosa facilitating early healing and 
in^iiciiig a acre rapid raturn of disaccharidases* 

In Sadliaa mA Boylia suggested that ona 

sulswtrata lUca glucose could rewrse the net secretion 
«ai the associated clinical sysptous induced 
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aial£^«0]rpti€»a of aootlior aobatrato lik« laetoa#* 

I^mrctiwc «t a I (1984) feav« m&SLe it cl oar froa 
auawiroii* aolaal and huaaa atudiesf that tatiralwaiaal 
fmA staffs# caarbohydratas and protaina incraaaa 
intastinal &igmstlvm mmfm and call prolifarationa 
in a dona ralated way# tha iadaetioiMi ara »o»a what 
spaeifie* SaeiM»sa Indaea aaeraaa fomation# tharafora# 
a mixad eiurbchydrata diat was amst pxotactlva against 
diSMsetiaridasa daplation during diarrhoas* 

Btrmmst and krya at al (1998) s easas had to ha 
raf ad with Iw laetosa parodtasts to indnca ramissiost of - 
tha sfi^ptoaui# thay obaarwad that imtritional paraaiataira 
wara laushaogad during and aftar th« diarrhoaal apisodas# 
Thef suggastai that awai lability of low laetosa formila 
nay ha advantagaons in clinical nanaganant of diarrhoea 
and awidanca of laetosa intolaranea* 

Sii»ian and sutphan (1991) ohsonrad that laetosa 
intolaraacc chlldran wars succassf ally traatad with 
infant fornula# including soya protain and hydrolysata 
fomaila in sacondary laetosa dafictancy* 

Bnsino al (1992) obsanrad that soya basad 
adlk was usad for diffaraot eoitditioiis including cow^s 
•illt protain allergy mm laetosa intolaraiwa. faadlng 
soya protain fowsala to aorwtl taro infants is associatad 
with nornsl growth# norwal protain nutritional status and 
.nonsai bona ninaralisation* 
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licoordicitg to Mim md Wttmtximgm: (1993) 80*90% 
patittiitui*: vmemmemA m iaiitiai and io jraqpiireiS 

Chang* of milk fr«« diat* 

OHipiMi imS Gupta (1993) ^l»l^«arvad that aora baaad 
sdlk fcimtla was canmcHilir pcttaatil)*^ for l«Bto*a littola* 
ranea saocmdarf to iofactiva diacrhoaa* Hhmf eoa^parai 
tha raaponaa Isatwaaii lactoa* pradigaatad milk fiMMling 
ami M9fa milk# fliar exmclodladl that lactosa traatad 
milk maa mora mprnwim thma aora milk for tha 
of Imetoaa iotolaranca* 

Spollatt «t al (199#) coacladad in thair mtvOy 
that lactoaa fraa diat aaa aoat aoecaaafikX’- : ' tharaps^ in 
laetoaa iotolarMca diarrhoaal patiaiita« 

Pitchamooi (1995) atatad that onca tha 
diagooaia of lactoaa iotolaraaca waa confiraiad# aiai>la 
diatar^f maoagaiamiit maj raaolaa ap^ptoma complatal?* 

Bhmtta al (199S) In thair atiadjr raaaalad that 
a loeallf airailihla 4Maid eoltiirall? accaptid»la rtea baaad 
diat itaa at laaat aa affaetiira aa aoi^a fommla maad alona 
ia tramtiag pmraiataat diarrhoaa* kitiioti#i tha adof* 
protaia t»aaad diat mra tha ataodUurd of traatuMOt of 
fMHraiataot dian^aa ia Pakiataa* fha atods* raaaalad 
cBtaataor iMorovamaat ia waioht oaia atool aolimMi aad 
fraqoaaeir ia oaltarallf accaptihla diat thaa ia mmfm 
haaai formmla fad ehildrwi* 
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S««wa<il group of 11 patloots la present atniiy 
were tre«t«i idltti antiMoties alone, it was seen than 
only 4(36.4%} chilfiren were symptmm free within 5»f 
days while rest of the 7 eases when switched over to 
soya based lactose free diet# all of them respondei the 
therapy within sewen days of initiation of soya bated 
laetose free diet, fhns the present stndy showed that 
role of antiMoties therapy is not beneficial as 
oMpared with laetose free soya nille therapy (T^lm 
XXXI and 3QCX1X}. 

A study ecsidiieted by Bhan and Snatnagar et al 
(1992} rewealed that ii^s^rowemsit in purge rate# 
weight gain or overall illness aiaong children with 
persistent diarrhoea treated with oral gentan^ln idtan 
with a placibo. Xn «iother stndy of lhan and lhataagar 
(1993} only one ■third of hospitalised patients of 
persistent d£:arr!fti»ee# regnired systwide antibiotics*. 

Controlled clinical asperienee with antibiotics 
therapy is liwitei. Hill et al (1994} reported beneficial 
effects with oral gentanyeln therapy in persistent 
diarrhoea* their strategy allowed selection naialy of 
casM of aevtre high petrging diarrhoea of w»re than 
5-7 days* 

the 3 caswi which were treated with ocediined 
therapy ims» based Milh $ imtibiotics} also responded 
within 7 days of th«rapy* 
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. juatibioties hsimI in th«s« caa«s as ahotfii In 
tabla XXXV aara miMtcin in tnasaa (63«6%) out of tiiaaa 
7 eas«8 only 3 raapondad with amikacin within 5«*7 4aya* 
aiMl jyiikacin along with cafotmcim warn giiran in rant of 
4 oaaea* only 1 oaaa was asno^itom fxm» within 5«*7 days* 

'Xtio organisms s* Coli and Shigalla iaolatad 
in this study wara sansitiva to JVnikacin* 

flia castts wars kapt on antibiotics alona had 
other sfstftHtic disttasa also# most of titiwi (2$%^ had aciidw 
raspirato.ry in faction* 9*37?i of casas had anoai^alitit 
lika illnass aod 12 *50% c asas had milaria* 

Ciarranitly# antimicrobial agants may ba nsad 
In tha prasacica of bloody stools associated with 
shigallosis# Oiardiasis and asAxMiibiasis should ba 
trsatad only whan a diagnosis of trophosoitas is »ada 
on microscopy (Btian at al# 1993?* 

In tha prasant study# it was concludad that out 
of 32 casas# only i0(SS*25%? casas war# traatad with soya 
based laetosa frae milk alona* and all of than rasposdad 
to this tharapy within 7 days of administration of tha 
soya basid nillc* cat tim othar hand out of liC43»7S^? 
casas# only 4 (36*494? raspondad with antibiotics within 
7 days# whila tha remaining 7 (63*6%) casas altar 7 days 
antibiotics tharapy wara switched owar to soya basad 
milk tharapy* Xt was saan that all tha 7 dassm# urihlch 


I# 
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wuem stritfehad mmc myrn l>a8«d milk foiTHalair wmr& 
aympkom isrmm withia nimt 5»7 da^s* Blast of 3(9*31^) 
easas ktsts traatad with antlbiotios along with mym 
basad milk foxaula# it was saan that all of thmi also 
iras|)ondad within 7 day» of tha thairapf’* 

Eapaat stool cnltara was dona aaly in thosa 
oasas who wars enltora poaitias prior to traataant* kll 
of tliaHi haocMaa atarila aftar 7 dafs of antihiotios 
tharapy* Siailarlsr stool pH and laetosa sugar by V 

ohroastograph^f was rapaatad aftar 7 daifs of tharapy* 

and it was olMiarvad that all tiaoaw! laothsa frsa and jjl 

:3 

showad pH aora than d* : 

Thus# ow«r ohsiurvatioiis in a nutshall rawaal* % 

■'1 

that so 3 fa hasad laetosa fraa idlk was found to ta ameh 
diaztrhoaa showing laetosa intolaranea tlwiii tha ehronic 
diarrhoaa showing Isetosa intolaranes than tha 

adsdnistratiim of antihioties alG»a* ' '1 




il 

3 ) 


ammmr mi> cmcwsion f 
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mQ CQKCIiJSIOS 


Th« stMY was eondiictotl iti Dapartmtiil; 

of Podia tries# SiochoadLatiTY oiidl ?<^erol»iologY# 

Modicai Oollogo# Jliatioiii for « poriod of ono fmr fmm 
i0*9«94 to i5«9«9S» fho casos ii^itided in this mtwiy 
conprisod of eliiidraa prosentins vith «9i»ronie diarrlass** 
jiitogotiMir oightf fivo cMldron presentingi vith 
chronic diorrhooo iforo stndiod# of this studY was to 
find out .tho prawaionea of iiMStosa intoloraiico in chronie 
diarrhooa# and to assess th« off icaej of soya basod 
laetoso fr«« formalm in loctoss intoloriBieo patiscits and 
do a eoaparartiiNi swalnation wis«a*sis antibiotics 
therapy in the oanasametit of cas«i of lactose intolerttneo* 
Xn e«eh ease a dotaii*^ history paieticniariy 
with rogard to diarrhoett# its disration and seserity and 
other coapiaints were aotad* a detailed dietary history 
regarding the iMiitare of feeds# . statns of nalnntritiofi 
was recorded# 

file diagBostie procedvure sasployed for detecting 
lactose intolerance was thin layer chroiratogra^y# ^ior 
to that all the screening tests vig^ stool pK# stool 

m WWt l i WW’A ill y iwilWiPlwWiillSFw lit» IP diitat* |P WlWpIP 

done* 

freatiisnt giwen to ehildreii were hopt in I 
groups* : Gne grenp of It patients which were treated 
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witli mjm hmmmd iaetos* txm milk almii#* la siMSoad gra^ 
of li cliildraa troatad with aatlMotios (Jiiaikaeia} al^a 
aod 3 ea««* w«r« kcqpit oa both aatibioties aad m^rm bas«4 
laetosa fr«« formiila* Casas who rsqairi^ saothsr additioasl 
tlMirspr smeh «s satisaosbic sad aatifiiagal wars aot 
iaoladed la this stislf* 

Tha rasmlts obtainad sirs smasrisad as fallows i 
i« tha'fcawalaaea of carbolifdrata iatolaraiKea ia 
ohroaio diaxxhoaa was S2»3Sf^ 

2* ' flia prawalaaoa of laetosa iotol^aaea amoag total 
patlaats of oacbohfdrata iatolaraaoa was 
3* JUaetosa iatolaraaea was pradomiasatlr a prohlam of 
tha lattar half of iafaiwry* 'awiiority of oasas(3t*S%> 
oecmrriag ia this aga gtotip# maaa aga was 9 aoaths* 

4« Thara was a daf iaita mal pem^t&GOmxmmm in laotosa 
iatolaranea with aatla • fimala ratio baiog 2«2tl« 

$« l.aotosa iatolaraaoa was j^radoaiaaatlf a pn^lam 

affaotiog tha ohildraa ia tha lowar soeio-^oaomie 
strata# 73*12% of easas baloagad to this 9^1^* 

€• ifajoritf of patiaats CS6*2S%) ia this stody had 

aithar grada XZ aad ZXZ malaatritioa* Ramaiaiog of 
tha oasas wmm im grada X aad XV malaatritioa* Oaly 
3*2$% oasas had normal nintrititai* 

7* Mtibioties had bassi admliiistMrad to 37*S0% of oasas 
who daweltqpad laetosa intolaranoa prior to admissiim* 
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$• la laraiiaat mveAf was caoB tliat. aaoag 85 ea««s« 

S6% of isasoo iforo oa broaot fe«d aloao mad 35% of 
e*s*« roeoi'voi artifioial ailk {ecnf* s/buff alow lailk) 
aaeoia* Mmemimiag of tlia oataa wara oa braaat ndlili 
mtud aemm aaiKlaotid :'::lsoaaaiiold propriatarr praparat-ioa* 
It vas ooaeliaiad la praaaat mtadf Ibat braaat fad 
bablas wara aora proaa to daaali^ lactoaa latolaraaoa* 
9* Oat of 32 oaaaa of laotoaa iatot«rai»ea« 37«$% of eaaaa 
tpara oa ooif*a adUe os' lm£falo*a oilk la addlti<»a to 
bcaaat adBc wbaa th^i^ davalopad tha preplan of 
nlaetoaa iotoladtaiiea* lUiotbar 28«13% of caaas trara 
am braaat iaada aloaa* Itaaalalag of eaaaa wara on 
artificial Mile and aoaa kiod of propriatarsr prapara* 

'tlwJtOil#' 

10* Matarf diarrboaa waa obaaraad io 87«50% of cblldraa 
aoffariao iBGHi iMStoaa latolaraEasa* stool fraquaocjr 
waa aora tban W/dmf in 56*25% eaaaa* pariaaal 
aaeoriatiCHi waa praaaat la 7S% of eaaaa of lactoaa 
iotolaraoea* Ot^ar amotom via f awar iii $6*2$%* 
ipoaitlJif la 43*70%* abdoainal diatanaloo to 37*50% 

' of eaaaa of lactoaa totolicaiiea* 

II* flora tbao tialf CSS* 12%! eaaaa bad aaaoeiatad ajratiwle 
diaaaaoi wis* aeota raapiratorf iofaetion# aoeai^a* 
litia lika illaoia* oalaria aM vitaaiii dafieianc^* 
maong tlMm (12*50%) acata naipiratOKir tofaetioa waa 
pradoMoafit afataade diacNUNi* - 
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12 m oo vdcromopic examiaatloo* stool «r«s groMiish 

jslloif# fottl siimtliag «»l frothy in 7S% of cosss* 
fUcroiWopic «eaaiii*tioii rovsaled piis cslls in 12*5% 
of OS* OS* JMROsbs was ssan in 6.25% of oasos* Oiardia 
was Q^t saaii in my of tha oaso. Ova of round worm 
wars saaa in 9mM%m of oasas* hist no othar parasitas 
wars saaa* Fat glohalas wars also not sa«n In any 
of ttia oasa* Stool oalttira ravaalti^ organisms 
pradoaiiitantly s* COli in 9*33% of oasas' wliila 
Sklgmlla was saan only in 1(3*13%) oasa* 

13* Stool pH in majority of easas C56*2S%| was 5*5* Only 
6*25% of casas had pH 4«5* 

14* Banadiet*s tast Sor radoeing agent in stool showad 
Q*25-»0*99 sugar in 35*S% and l*Q»l*^ pH% sugar 
also in 3S*50% of eases while more than 3 gm% sugar 
was prasant in 22.33% of casas. 

15. Xt was also found out in the peasant study that 

:^nadict*s test was mora sansitiva as eoaparad to 
EUbnar*s tost in finding out sugar intolaranea* It's 
saasitiwity ia sugar intolarsACa was 93. 7% as conparad 
to, 90*4S% in iiidsiar*# tast* iut Banadiet's tast %#as 
lass spseifie (34* f%) ss eosparad to 3ti)>iiar*s tast 
(93.0*%). 

l€» Stool ehronatogr«g:^y was found to ha a hl^iy sansl* 
tiva and raliahla indicator for tha praaanca of 
laetosa intalaranea* SUmtomm nhmm was prasaat in 
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7%mi% liictose in additioii to gliiicoso was 

ia of casaa aod lactoaa aloof with 
faiaetoaa and aoerosa was 4«t«et«d in 13*3% of 
oaaaa wiiiia in #*494 of casaa lactosa was siNia io 
addition to aoetoaa* not mora than thrae sugar a 
wars pcmmt, io this studj* 

Oat of 33 oasas of iMtosa ialolaraaea# iS easas wars 
put oa sofs basad isetosa fraa oilk foroaia# t% easas 
w«m oaif givao aatlMotios and raiiaiiiiag 3 oasas 
raeaiwad both aotibiotios aaii';. so^a basad iaetosa 
frae wLlk fonmtla* fliis traatiMiiit pxotoeoi was doiMi 
to awaioats tha affioacif of laetosa fraa fonsuia* 
aatibioties aad a coobioatloo of aotiblotios aisl 
iactosa fzaa forsiaia ia naaagaaaiit of oasas of 
cliroDio diarrboaa showiag laetosa iatolsraaoa* 

17* 56*25% of oasas wars traatad with soya basad laetosa 

fraa atilk# a ad all of tbws raspoodid to^ that tharapy 
within t days* 

18* 43*75% wars traatad with aetibioties* Aotibiotie 

osad in tbosa oasas was ksdkaoin in 63*llllb£> and 
Aieikaeiii plan oafotaxisi in 36*4% of eassat* 

19* Oat of 43*75% of easas traatat with antibioties# 
only 36*4% of easas raspondai aatHiiotics 
tharspy wltSita 7 days*' 




I,;:'; 


:iv': 

1l■.S 

W-'' 
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SCI* of e»mmm wha Md m% xmpmdiL wltli 

antiMotieis wmm eir«r mfm 

fire« rnllkm Xt wm s«ttii that all tha easas 
vara sfo^teaB fraa within naxt S*? da^ra* 

2l» Staal cnltnre was poaitiaa with s*caii in 9*339C 
of eaaaa misA. i^gall in 3*13% of oaaaa* All 
atool etiltniraa wara aattaitiwa to Aoiihaein. 

32 • fhiraa oasaa traatad with antibiotioa along with 
aoj'a baaad laotoaa fraa ailk raspondad within 
1 daft of tharapf* 

fhtia ovar obaarwationa lit a ntitshall rawaal 
that aofa baaad laetoaa Semm wdlk waa foiuid to ba mmh 
aota hanaflelal in tha managamnt of oaaaa of chronic 
diarrhoaa ahowing laetoaa Intolaranca than adndniatratioii 
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APPEHQIX 

A COMPJiaATlVx. EVAWAflOS Of SOXA BikSEO LM^TQSt. |^££...gQRWUM 
Am PAREMTERAL ^^TIBIOTIC imEM>y IH MAIiAGEMSIjT.. OF.. 
DEflCIESIT.^ amomc DIMEteMt CASES I 

atiMit I Dr» R.s*3«tiii# m, I3Ch» 
Assistant Pi?of««aor# 
0(»l»«rt»6nt of Podiatrics# 
Madtcal 

CMiidatot EBT* ZiSlit JOtsaar* 
caa® So* 


OF0/MRI3 SO* 

Sauna of autejfocst s 
Milrosot' 

pmmt«VBl Ocdspatioos 
Mirth oirdar of ditld t 


IMlt* s 
Agti/Sm 
0*0* A. 

}>«0*0* 


PRSaEST HISTCmy 

Oiarrhowi s Boratioo •' Acatm { w«ak) 

« Ffrotraotod ( 7 id da^a}. 

« Chzoote ( 74 wmMrn 
SmwwtitTf «* Mid {lk» dahydratlon) 

* Hodikato (Slid dahfdraticiB) 

« s««wro<it>dar«t« to s«f«r« 
dahydcatioii) • 

umtmm of stool $ lomod 

^ia4*»iK>ltd 

C9oloiar of stool f Yolloirisii :/ : 

oroaiidt folloir 
SMMlk 9 »oo» 

jprsMiaooa of moewi ani hlood 

l^iwir 
ismitiog 

PorioBsl iffoortitioo 
SustHesr of iw<>t.f,ona poir day* 


Jnoosrasxla 

Failora to thriva 
Atodooloal distaasiOB 
Xmeraasad flatmlosoa 
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PAST HI3T0RY (H/O stlsiXa*' «piSOa«») 


FRWILY HISTC3RY 

!• H7p«rt«(t«iOil 
2 m Dimhmtmw 
3« Maii^tforptlon 


nmTmr history .iyobi.... oato 

mm oa tmmdm onlY 

b« Artificial fcaSa ictrodiac^ 
c* Soiida iaticdiicail 

nature of artificial nilic 9iv« Fiat ' praaaat. 


a* Coi#*« JoiHi 
hm Goat's fldlle 
e» laffaio'a 

Xafaat Joriialj/sraii^ atc« • 
mURlTIOSAl. STATtlS 

Racoamaiiiiatl t protaiaa 


Qilutadi 

Uadilixtad. 


'lift 

ClAP Claasifioatioii) 


• Graicia X 
Garaiia XX 
Grade XIX 
carad® iv 


calorie a 


61«705t 

51-60% 

50% or balow 


30C10-EC0H0MIG STATUS 
GEmTObOGICAL HISTORY 
ANTIBIOTICS tISEO 

PHYSICAL EXAMIHATIOH 

AHTtOIOPOMBTRY 

Haight s ena* '#ai^t s 

Head ciixsiiAGlaraocat earn 

Ciuiat cirtratitlarwacat cmi 

Hid arm eirciaiwEoraoeai . ens* 


legs 
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mMSflhl, EXAMimilOM 

H*R-* i ■ BkwMm t 

it«ir s Lack of Itiatiira 
ISiin ft Spazrae 

JS^spi^simtatiaa 
f*la@ siga 
sasjf 

wmm i tUf f mw dopipiaakatioo 
saaoi^tietial. dfaairibMeaa* 
MooB faca* 

mu iQutmmlM i numh 

rmf^mwmmd 

£m * spots. 

CkmJiMBtiiral xairoaia 
Comaal. x«tcNiia 
K«ratcMial,acia 
ABQtsIar paifsaprikis 
SilWdiMB miA flXfm 

ULom I Mifiiiar jrlBMMitltia 
Mfiaiar mme» 

chaitpait 

Taath I lfett-la*J mamml 

<Hiiiii... .. » Sinoagy# blaading gnwi 

glaaiM i thsvQU mlmegmmut 
vmmttd aalargaaHiiit 
liSm9l»omiadm aalarfiMwal: 

SmaUf pt^llm 

searlat * oral tiuntst 
Etw tomqm 

Skin I Follicular tiypatlEcratosia 
Fataeliiaa 

Flaky paittt darmatltia 
Skis turgor* 
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t {ColXoQjchia 


s^a«tit«Ewiotait tlasvm t OiKi<e!»a 

JMROuat of siibcittaiieoita fal;* 

tftiaattlar and sacelcfcai Svatm 
Mascto tfaiating 
craoiotalMis 

Frontal and parietal bosalisg 
Fpipityseal anlargettent 
Beading of rilss 
Kiioek knee or Bow legs 


CmlmTm Hapatoiiiegaly 

I.g2&m,,,sigicig 

P«fchoraofcor change 

Mental confasion 
seosorr loss 
Motor waakiieaa 
Loss of position sense 
toss of eilMrati sense 

CSsrdiso sMSlargssient 
feoBfoerdia 
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